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A New Method of Expressing the Formule of Line Spectra 
ALFRED LARTIGUE (Compt. rend., 1919, 169, 914—915).—Im place 
of the general formula 10°/A=,(1/p?—1/g?) waves per cm., the 
author proposes to use the formula A,,=(4 x 108/.V9) (p/2)8[2/p+ 
1/m—1/(m+2p)]| Angstréms, where m=gq-—p. W. G. 


Luminous Phenomena Observed in the Neighbourhood 
of a Plate of Graphite raised toa High Temperature by 
means of an Electric Current. G. A. Hemsatecn (Compt. 
rend., 1919, 169, 915—918).—A sheet of graphite 0:95 mm. thick 
had its upper surface covered with a thin layer of carborundum 
powder, and an electric current was passed through it. As the 
temperature of the plate increased, when it became incandescent, 
yellow vapours appeared above the plate and were carried upwards 
by the air convection currents. When the temperature of the 
plate reached 2500—2700°, the space bounded by the plate and 
the air convection currents became filled with a luminous vapour 
which gave a spectrum composed of rays and bands, whilst the 
yellow vapours became blue and also luminous, and gave a con- 
tinuous spectrum. When the temperature of the plate reached 
3000°, a red fringe appeared on its lower surface and in contact 
with it, and was formed by the passage of an electric current 
through the conducting vapours. Its position could be controlled 
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by means of the magnetic field from a powerful electro-magnet. 
This red fringe is of electrical origin, and is probably due to a 
current of electrons, which decompose the molecules and create 


centres of emission differing from those of the luminous vapour. 
W. G. 


The Spectra Emitted by the Red Fringe and the Luminous 
Vapour in the Neighbourhood of an Incandescent Plate 
of Graphite. G. A. Hemsatecn (Compt. rend., 1919, 169, 
1034—1036).—It has previously been shown that the luminous 
vapour and red fringe obtained when a plate of graphite is raised 
by an electric current to high temperatures emit discontinuous 
spectra (preceding abstract). These spectra have now been 
examined in detail, and the rays which have been detected are 
given and the influence of a magnetic field on the centres of 
emission examined. The spectra of bands and rays, obtained under 
the experimental conditions, owe their origin to two different types 
of centres of emission: (1) Those created by the action of heat on 
the carbides of the metals, the spectrum of which is regulated by 
the temperature of the graphite plate. The centres of emission 
are not sensibly influenced by a magnetic field. (2) Those pro- 
duced by the thermo-electric current, the spectrum of which is 
regulated both thermally and electrically. The centres of emission 
are, in this case, very sensitive to magnetic forces. W. G. 


Reduction Spectra, and in particular that of Magnesium 
and its Compounds. J. Meunier (Bull. Soc. Chim., 1919, [iv], 
25, 562—-565).—Using the method previously described, by reduc- 
tion in a hydrogen flame (compare A., 1919, ii, 132) the author 
finds in the ultraviolet region the band composed of the rays 
A=3810, 3829, 3833, 3838, 3851, 3858, 3861, and another band 
consisting of the rays A= 3885, 3912, 3940, 3960, 3980. Nine other 
rays between 1=3700 and 3780 have been noticed and their wave- 
lengths approximately determined. Of the salts of magnesium, 
the chloride, oxychloride, sulphate, nitrate, oxide, and carbonate 
gave the above spectrum. The pyrophosphate is not, apparently, 
reduced under these conditions and does not give the above 
spectrum, phenomena of incandescence, corresponding with the con- 
tinuous spectrum, being produced. 

In some cases, the y-ray in the neighbourhood of A=5003, and 
the broad magnesium ray, \=4702, are obtained. W. G. 


The X-ray Spectrum of Tungsten. M. ve Brociie (Compl. 
rend., 1919, 169, 962—965).—Certain observations, as a result of 
a long series of experiments, are made on the results of Overn and 
of Siegbahn (A., 1919, ii, 488) on the spectrum of tungsten. Some 
of the lines mentioned by Overn the author has not found, whilst 
on the other hand he has observed certain rays not mentioned by 


Overn. 
For the purpose of obtaining weak bands, the author advocates 
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the use of a metal shutter pierced with a slit and travelling in 
front of the sensitive plate with a velocity such that, during the 
rotation of the crystal, the reilected ray passes continuously through 
the slit. W. G. 


Relative Brightness of Dark Radiation at the Melting 
Points of Gold and Palladium. Fr. Horrmann aud W. Meissner 
(Ann. Physik, 1919, [iv], 60, 201—232).—The relative brightness 
of the dark radiation at the melting points of gold and palladium 
has been measured by two different methods: first, by use of an 
improved hollow radiator constructed on the Lummer-Kuribaum 
principle, whereby the melting point was determined inside the 
radiator by the wire method ; secondly, by use of a hollow radiator 
which was immersed in the molten metal. The measurements of 
brightness were made with a Kénig-Martens spectrophotometer. The 
relative brightness at the melting points of gold and palladium is 
expressed by 81°5 at the wave-length of 0°6563y. The palladium 
used had the same melting point as that used by Day and Sosman 
in the gas thermometric measurements. Palladium prepared by 
repeated precipitation of the ammonium double chloride by means 
of mercury cyanide gave a very constant melting point, and would 
serve excellently as a fixed point for temperature determinations. 
Using c=14,300 as the radiation constant and 1063° as the melt- 
ing point of gold, it is found that 1557° is the melting point of 
palladium. This value is about 8° higher than Day and Sosman’s 
figure, 1549°2°. J. F. S. 


The Ozonogenic Power of the Solar Radiation at the 
Altitude of the Observatory of Mont Blanc. Raovut Bayeux 
(Compt. rend., 1919, 169, 957—-959).—At an altitude of 4360 
metres, the solar radiation does not cause the polymerisation of 


W. G. 


oxygen to ozone. 


The Absorption of Light by Gases. G. Risaup (Ann. 
Physique, 1919, [ix], 12, 107—226).—A study of the continuous 
absorption by bromine vapour in the ultraviolet portion of the 
spectrum, the conditions being varied as much as possible, the 
temperature range rising to 620°. The observed experimental 
curves show notable systematic divergences from the theoretical 
curves based on the electromagnetic theory of absorption, the 
weakening (amortissement), in particular, calculated for the 
different regions of the curve, not having the same value. The 
kinetic theory does not apply to the broad, continuous regions of 
absorption, and the mechanism of the absorption must be sought 
in the molecule itself. The author is of the opinion that the 
weakening (amortissement) can be explained by the disturbances of 
the electron in the interior of the molecule. This conception permits 
of an explanation of the fact that the breadth of the bands goes on 
increasing from the ultraviolet to the infra-red. 

It is shown that Kénigsberger’s law, that the breadth of the 

1—2 
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band is proportional to the square root of the temperature, must 
be rejected. 

In the last part of the paper it is shown that the absorption by 
the rays of bromine vapour is in close accord with a kinetic theory 
of absorption, and, in this case, the mobile corpuscle containing 
the electron is, in all probability, the molecule itself. The 
magneto-optical properties of the vapours of bromine and iodine 
in the neighbourhood of the absorption rays have been studied, 
and it is shown that the rotatory phenomenon observed in the 
neighbourhood of these rays in iodine vapour is due to a very 
weak Zeeman effect. The smallness of this effect agrees moderately 
well with the small values observed for the ratio e/m in the 
absorption study. W. G. 


Chemical Actions of Light. LE. Sernaciorro (Atti R. Accad. 
Lincei, 1919, [v], 28, i, 432—436).—When subjected to prolonged 
exposure to light, ethyl alcohol does not undergo oxidation, but in 
presence of oxalic acid it is slowly oxidised in the light, yielding 
carbon dioxide and formic and acetic acids. Under similar con- 
ditions, glycerol (8 grams) gives carbon dioxide, together with 
other oxidation products equivalent, in their reducing action on 
Fehling’s solution, to 0-351 gram of dextrose. When exposed to 
light in an atmosphere of oxygen and in presence of water, 
thiophen yields carbon dioxide and formic, oxalic, and sulphuric 
acids. Similarly, a benzene solution containing benzophenone and 
dibenzyl gives rise to benzophenonepinacone and triphenylbenzyl- 
ethanol [aaBy-tetraphenylpropyl alcohol|, OH*CPh,-CHPh-CH,Ph, 
which crystallises in long needles, m. p. 165°. In the light, benzo- 
quinone and toluene react to form quinol, quinhydrone, and a small 
proportion of benzaldehyde. Acetone and isoamy] alcohol also react 
under these conditions, the products identified being (1) isopropyl 
alcohol; (2) dimethylisobutylethylene glycol |Be-dimethylhexane- 
By-diol|, CHMe,*CH,*CH(OH)-CMe,°OH, b. p. 136—137°/81 mm. ; 
(3) diisobutylethylene glycol [By-dimethyloctane-de-diol|, 

CHMe,°CH,*CH(OH)-CH(OH)-CH,-CHMe,, 
m. p. 92°, which is formed in accordance with the equations: 
CH,*COMe+ CHMe,"CH,*CH,.-OH = 
CHMe,-OH + CHMe,°CH,°CHO ; 

the latter 
+ CHMe,*CH,*CH,"OH = 

CHMe,°CH,*CH(OH)-CH(OH)-CH,*CHMe, ; 
(4) resinous products not identified. a So 


Photochemical Studies. V. Triboluminescence. Jou. 
Piotnixow (Prometheus, 1919, 30, 235—236; from Chem. Zentr., 
1919, iv, 462—463).—An apparatus is described with which tri- 
boluminescence can be excited under constant, comparable condi- 
tions. The triboluminiscope consists of a marble cylinder on which 
a thick glass plate is pressed, the pressure being regulated by two 
screws. The substance under investigation is placed between the 
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plate and the cylinder, and, on rotation of the latter, becomes 
ground at the point of contact. If the substance is tribolumin- 
escent, an illuminated band appears which shines continuously if 
the rotation is uniform. A special type of camera intended for 
use in photographing the band is also described. If the substances 
under investigation are hard enough to abrade the apparatus, the 
latter is formed from an agate cylinder and a quartz plate. For 
purposes of demonstration, the use of salophen, which gives a pale 
green triboluminescence, is recommended. .- H. W. 


Relationship between the Range and the Life of a-Rays. 
F. Krrenor (Zeitsch. physikal. Chem., 1919, 93, 619—622).—It is 
shown that the range of the e-ray emitted by all radioactive 
elements is shorter the greater the life of the atom producing it. 
On plotting the range against the half-life, three similar curves 
are obtained, one for each radioactive family. On plotting the 
logarithms of the range against the logarithms of the half-life, 
curves are obtained which indicate that with a range, zero, the 
life is not infinitely large, but has a finite value about 104%—10% 
years. Applying this result to Ra-G, the author concludes that 
it is disintegrating at the above-named rate, but that its a-ray has 
no penetrating power. It is also deduced that the a-rays from 
isotopes have not the same range, but values corresponding with 
their own family. J. F. 8. 


The Radioactivity of Uranium. CuHaArLEs STAEHLING (Compt. 
rend., 1919, 169, 1036—1039).—The oxides of uranium studied 
were obtained from different sources after careful purification and 
subsequent calcination either of uranyl nitrate or ammonium 
nitrate. The activities of such oxides were followed over the 
period from January 13th, 1913, to July 18th, 1914, and a further 
series of measurements were made in November, 1919. All the 
oxides studied showed a lowering in penetrating activity varying 
from 1 to 30°7%, and the curves indicate that half the lowering 
took place in 6:2 months. The lowering was greatest in the case 
of the green oxides and least with the black oxides. In the case 
of a blackish-green oxide, which showed a lowering from 5°95 to 
4°64; when this oxide was dissolved in nitric acid and the nitrate 
again calcined, giving the black oxide, the activity rose again to 
5°90. If then this oxide was converted into the green oxide by 
passage through ammonium uranate, it retained its high restored 
activity. Renewing the surfaces of the disks did not modify the 
activities observed. W. G. 


Dependence of the Di-electric Constant of Gases on 
Temperature. Hans Rieccer (Ann. Physik, 1919, [iv], 59, 
753—760).—The dielectric constants for air, hydrogen, methane, 
carbon dioxide, and carbon monoxide have been measured at low 
temperatures, and a series of pressures (200—760 mm.) by 
Mandelstain’s dynamometer method (tbid., 1910, 33, 490). The 


ii. 6 ABSTRACTS OF CHEMICAL PAPERS. 


results are calculated to 760 mm. pressure in each case by the 
formula (€,—1)/(€.—1)=p,/ po, and the values for «—1 found as 
follows: air (—185°5°), 0001902; hydrogen (—191°), 0°000928 ; 
methane (—154°), 0°00216; carbon dioxide (—73°), 0°001392; 
carbon monoxide (— 189°), 0-002633. The values are compared in 
all cases with those at ordinary temperatures (16—18°5°) and 760 
mm. pressure. J. F. S. 


The Theory of Electrolytic Ions. XI. The Limiting 
Values of. Molecular Conductivity and their Determination. 
Ricuarp Lorenz (Zeitsch. anorg. Chem., 1919, 108, 81—110).— 
The limiting value, p., , of electrical conductivity can be calculated 
from the so-called Ostwald-Bredig rule, », =a+A, where A varies 
with the dilution at which p is observed. The values of A were 
determined empirically for the sodium salts of different acids and 
the chlorides of different bases by Bredig, and are given in his 
tables for dilutions from 32 to 1024. Two formule were given 
by Kohlrausch for calculating »,, (1) for very high dilutions, 
Bop —w=a[Sp}?, and (2) for less high dilutions, p.. —p=4[S,]t, in 
which [S,] is the concentration of the salt and a and }b are con- 
stants. A statistical study of the data available for a very large 
number of organic cations of the ammonium type has now been 
made with the object of determining which of these formule gives 
the most reliable values of p,. Both graphic and algebraic 
methods were used in applying the two Kohlrausch formule, and 
the values found for the constants a and } were practically the same 
by both methods. It was found that a and 6 are undoubtedly 
“universal” constants, since the deviations from the mean value 
show no relation to the constitution of the ions. The mean values 
are a, 91°54; b, 58°2. The values of A in the Ostwald-Predig 
formula can be calculated from. either of the above equations when 
the constants are known. When compared with the values given by 
Bredig, those obtained from the first equation show the best agree- 
ment, but this is no proof of their superiority. The two equations 
give slightly different values for p,, , but it is impossible to decide 
which is the more accurate. From the study of the data for a 
number of inorganic salts, it was similarly impossible to decide 
between the two formule. E. H. R. 


The Theory of Electrolytic Ions. XII. The Limiting 
Values of Molecular Conductivity and Kohlrausch’s Extra- 
polation Law. Ricnarp Lorenz (Zeitsch. anorg. Chem., 1919, 
108, 191—210. Compare preceding abstract).—For the determina- 
tion of A from the relation p,, =~+A, values of A are given in 
Bredig’s tables for dilutions from 32 to 1024, these values being 
applicable to all sodium salts of univalent anions and all chlorides 
of univalent cations. Bredig’s values for A were arrived at empiri- 
cally, but they can be calculated from Kohlrausch’s equation, 
Ka —pb=alS,]?. This calculation has been made for a large number 
of inorganic salts, the conductivities of which have been accurately 
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determined, and when the values of A so obtained are compared 
with those given by Bredig, considerable disagreement is found. 
It is shown on theoretical grounds that Bredig’s rule is unsound ; 
it gives only a rough approximation to the true value of uw». A 
critical examination of Kohlrausch’s conductivity measurements of 
inorganic salts shows that the formula py —»=a[So]! expresses the 
results with a high degree of precision for dilutions from 10,000 to 
100, whilst from 100 to 10 the formula pz —p=4[S)]* is better. A 
more general expression is pz, —=A[S |", where A and n are func- 
tions of the dilution. Whilst in the series of: salts of univalent 
organic cations, the constants a and 6 of the above extrapolation 
formule retain the same value throughout the series (see preceding 
abstract), in the case of the inorganic salts of univalent cations the 
values of these constants increase with the atomic weight of the 
cation in a series such as that from lithium nitrate to cesium nitrate. 
E. H. R. 


Conductivity. V. Measurement of the Conductivity of 
Solutions. H. I. Scntesincer and F. H. Reap (J. Amer. Chem. 
Soe., 1919, 41, 1727—-1732).—It is shown that although the minima 
obtained in the measurement of the electrical resistance of solutions 
may be perfectly sharp, nevertheless the results may be incorrect. 
This difficulty can be overcome by placing the telephone across the 
ends of the bridge wire and using an air condenser in parallel with 
the smaller capacity. It is also shown that the “ cell-constant ’”’ 
ought to be determined from solutions which cover the whole range 
of resistance eventually to be measured. J. F.S. 


Equilibria Across a Copper Ferrocyanide and an Amyl 
Alcohol Membrane. Freperick GrorGe Donnan and WILLIAM 
Epwarp Garner (T., 1919, 115, 1313—1328). 


™The Action Exerted by Antagonistic Electrolytes on the 
Electrical Resistance and Permeability of Emulsion Mem- 
branes. G. H. A. Crowes (Proc. Soc. Expt. Biol. Med., 1918, 15, 
108—111).—The author brings forward various experimental data 
derived from electrical conductivity and permeability experiments 
with artificial emulsion membranes in support of his contention 
that variations in the permeability of the protoplasmic membrane 
are attributable to the action of electrolytes and metabolic products 
on delicately balanced interfacial soap films and emulsion systems 
and that proteins play no part in the valve-like mechanism control- 
ling permeability other than to afford a supporting filamentous or 
mesh-like structure. In support of this it is further pointed out 
that when blood plasma is clotted by the addition of calcium 
chloride no considerable change in electrical resistance is noted, 
whilst in the transformation of an emulsion of oil in water into one 
of water in oil by shaking with calcium chloride the resistance 
suddenly rises to an enormous extent at the critical point at which 
oil becomes the continuous or external phase. This all fits in with 
the well known fact that alkalis, salts of sodium, potassium, etc., 
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promote the permeability of tissues whilst salts of calcium, mag- 
nesium, and other bi- and ter-valent cations exert the reverse effect, 
also with the high potassium content and low calcium content of 
rapidly growing tumours and the reverse relation in slow-growing 
or stationary tumours. CuEmiIcaL ABSTRACTS. 


Phenomenon after Anodic Polarisation. I. A. Smirs, 
G. L. C. La Bastipg, and J A. van pen Anpew (Proc. K. Akad. 
Wetensch. Amsterdam, 1919, 22, 82—88).—When the metals iron, 
nickel, and chromium are anodically polarised in solutions of their 
salts, using a current density of a definite value, and the potential 
measured after the polarising current has been broken, it is found 
that the potential passes through a minimum and then rises to the 
value before polarisation. Similar experiments with copper and 
silver did not produce the same effect, so that it appears this 
phenomenon is only shown in solutions where ions of two stages of 
oxidation exist or may exist. To test this point the experiment was 
repeated with iron, using a solution of ferrous chloride, which had 
been freshly boiled with iron powder, an atmosphere of hydrogen 
being used. The results show that the minimum potential is no 
longer observed, and that qualitatively, at least, iron behaves 
like copper and silver. J. F. S. 


Potentials of the Zinc and Cadmium Electrodes. W. 
GRENVILLE Horscu (7. Amer. Chem. Soc.. 1919, 41, 1787—1800). 
—The F#.M.F. of the following cells has been determined at 25°: 
Zn|ZnCl,|AgCl]| Ag; Cd(amalgam)|CdCl,|AgCl|Ag; Cd(amal- 
gam) |CdCl,|Cd; and H,| HC1(0°01¥)|AgCl| Ag. In the first. cell 
the concentrations of zine chloride solution varied from 0°0003M to 
0°01 ; in the second the concentration of cadmium chloride varied 
from 0°0001M to 6°61M (saturated). The normal electrode poten- 
tials of zinc and cadmium were found to be 0°758+0°002 volt and 
0°3992+0°0010 volt respectively, the normal hydrogen electrode 
being taken as zero. The free energy of dilution of zinc chloride 
and cadmium chloride solution was calculated, and the following 
values obtained : 


F(CaC1.). F(ZnC1). 
1306 cal. ines 

1615 cal. 1719 cal. 
1705 cal. 1858 cal. 


J. F. 8S. 


The Effect of Amalgamation on the Single Potential of 
Aluminium. Lovis Kantenserc and Jonn A. MontTcomery 
(Trans. Amer. Electrochem. Soc., 36, 12 pp.).—The single poten- 
tial of aluminium was measured in a 4¥M-solution of aluminium 
chloride at the ordinary temperature. The highest value obtained 
with unamalgamated aluminium was 0°32 volt, and with amalga 
mated aluminium, 1°00 volt. The mercury removes the coat of 
resistant oxide. In the first few seconds after immersion the value 
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1:09 decreases rapidly to 1:04—1°07, owing to formation of oxide 
over the amalgam. It was shown that the potential measured is 
actually that of the aluminium, and not that of an aluminium 
amalgam. CHEMICAL ABSTRACTS. 


The Potential Necessary for the Electrolysis of Solutions 
of Iron. W. Axsert Noyes, Jun. (Compt. rend., 1919, 164, 
971—973).—The minimum potential necessary for the electrolysis 
of a solution of a ferrous salt between electrodes of electrolytic iron 
is 0°66 volt at 20°; this value diminishes 0°007 volt for each degree 
rise in temperature up to 110° when it attains a minimum, and 
rises again with further rise in temperature. W. G. 


Electrical Endosmosis of Molten Sodium Chloride in 
Carbon. Wa. Ostwa.p (Kolloid Zettsch., 1919, 25, 115—116).— 
When molten sodium chloride is electrolysed between carbon elec- 
trodes there is scarcely any evolution of chlorine or formation of 
sodium unless special conditions are established, but the negative 
electrode increases in volume and is partly destroyed. On cooling 
and treating with water the electrode falls to powder, whereas 
the positive electrode is unaffected either during the electrolysis or 
on treatment with water. The behaviour is due to the cataphoresis 
of the molten sodium chloride. J. F.S. 


Heusler's Alloys. O. von Auwers (Zeiisch. anorg. Chem., 
1919, 108, 49—69).—The opinion was expressed by Heusler that 
the alloys of the aluminium—manganese bronze series owe their ferro- 
magnetic properties to a compound of the form (AlM;),, where M, 
represents an isomorphous mixture of manganese and copper. 
Whether the magnetism is to be attributed to simple molecules 
AIMsg, to complexes, or to a particular crystal lattice remained 
obscure. The phenomena attending the so-called ageing of these 
alloys have an important bearing on the constitution of their ferro- 
magnetic constituent. The cast alloys have weak magnetic proper- 
ties, and have to undergo the ageing process, that is, prolonged heat 
treatment at temperatures between 100° and 300°, to develop their 
full magnetic power. One effect of this treatment is to raise the 
magnetic transition temperature along a curve similar to a mag- 
netisation curve. When magnetisation is plotted against time of 
ageing for different field strengths, a series of curves is obtained, of 
which those for lower field strengths show a sharp maximum with a 
subsequent fall to a constant magnetisation. In the curves for high 
field strengths the maximum is flattened out and the corresponding 
point is followed by a gradual rise in magnetisation as the time of 
ageing increases. The ageing process appears to involve two super- 
imposed molecular changes. The author considers that at the 
magnetic transition point the magnetic particles become dissociated. 
On quenching from about 600° the alloy contains very few magnetic 
molecules. By slow cooling or by the ageing process the particles 
again become associated and the magnetisation and coercive force 
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both increase. With low field strengths the coercive force, that is, 
the intermolecular force, predominates over the magnetising force, 
and this explains the maximum in the above-mentioned curves. The 
highest point of the magnetisation curve is reached when the 
coercive force is a maximum, that is, when the maximum number 
of magnetic particles are present. The coercive force depends on 
the temperature of ageing, and reaches a maximum with tempera- 
tures from 190° to 260°. Above this temperature, it falls off 
rapidly, presumably because the dissociation of the particles has 
then commenced. E. H. R. 


Some Fusion Curves, the Condition Diagram of Re- 
sorcinol and the Condition Diagrams of some Cryohydrates. 
Water DeneckeE (Zeitsch. anorg. Chem., 1919, 108, 1—43).—The 
pressure-temperature fusion curves of betol, triphenylmethane, 
erythritol, guaiacol, salol, and benzoic anhydride, all substances of 
low crystallisation velocity, have been determined experimentally 
by Tamman’s method, which consists in heating a quantity of the 
substance under pressure and plotting the temperature—pressure 
curve. When fusion commences, the curve changes direction owing 
to a rapid increase in pressure, and the ordinates of the point at 
which the change of direction starts give the temperature of the 
melting point and the corresponding pressure. From a number of 
such observations at different pressures the fusion curve is plotted. 
The apparatus used was that described by Tamman (Kristallisieren 
und Schmelzen, 1903, 195). In each case the curve can be repre- 
sented by an equation of the form t=tp~:«, +ap—6p*, in which 
a and } are constants and p is the pressure at the fusion point ¢. 
All the curves are smooth, and show no evidence of polymorphism 
in the substances examined, although betol, triphenylmethane, and 
erythritol are all known in two or more crystalline modifications. 

The same experimental method was applied to the study of the 
transition between the two forms of resorcinol. The transition of 
pure resorcinol is extremely slow, but is accelerated by the addition 
of xylene. In presence of xylene, as the temperature is raised, the 
pressure begins to fall when the transition commences, the fall being 
most marked with 1% of xylene. The more xylene there is present, 
the lower the temperature at which the transition begins. Increas- 
ing pressure lowers the transition temperature, but also lowers the 
transition velocity. 

To investigate the separation of different forms of ice from cryo- 
hydrate solutions, such solutions of sodium chloride, potassium 
chloride, ammonium chloride, sucrose and magnesium bromide were 
studied by cooling under pressures up to 3000 kilos. per sq. cm. 
down to about —70° and plotting the temperature—pressure curves. 
The regions of the equilibrium diagram of water in which the ice 
forms I, II, and III’ are stable were thus included. In the ice I 
field, this form generally separated, but once, from a sodium 
chloride cryohydrate solution, a form was obtained which appeared 
to be a less stable form of ice I, and twice, from a magnesium 
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bromide solution, a more stable form of this group separated. At 
pressures above 2400 kilos. ice III’ was always obtained from sodium 
chloride solutions, although this is the ice II region. From potass- 
ium chloride solutions sometimes ice II and sometimes ice III’ was 
obtained, and from ammonium chloride generally ice V. From 
sucrose solution ice III’ usually separated, but on one occasion a 
denser form, probably the most stable form of ice II, was observed. 
When ice I first separated and the pressure was raised subsequently, 
ice III’ was formed, except in the case of magnesium bromide, 
where the pressure was raised to 3000 kilos. without inducing transi- 
tion into a denser form of ice. The position of the transition curve 
of forms I and III’ is not changed through the presence of the salts. 
The salts are therefore not appreciably soluble in these forms of ice. 


E. H. R. 


Vapour Pressures of Mercury in’the;Range 120—250°. 
Atan W. C. Menzies (J. Amer. Chem. Soc., 1919, 41, 
1783—-1787).—A method is described for the measurement of low 
vapour pressures, involving the use of two McLeod gauges, hot and 
cold respectively. The method has been used to determine the 
vapour pressure of mercury at 121-8°, 150°0°, and 191°5°. The 
following values are found in mm. of mercury: 121°8°, 0°829 mm. ; 
150°0°, 2°802 mm.; and 191°5°, 13°02 mm. It is shown that the 
equation connecting vapour pressure and temperature over the tem- 
perature range 250—453° (A., 1910, ii, 1037) may be employed 
without modification of its constants over the range 120—250°. 


J. F. S. 


Rectification by Adiabatic Condensation without Ex- 
pansion. E. Caenarp (Bull. Soc. chim., 1919, [iv], 25, 546--552).— 
As a result of a series of distillations of alcohol-water mixtures 
through a special apparatus designed (1) to remove from the 
vapour any liquid transported in the vesicular state, (2) to effect 
a preliminary partial condensation of the vapour and collection of 
the condensed portion, it is shown that the law of correspondence 
between the strengths of liquids and vapours in contact, in a 
rational process of condensation, is almost identical with the law 
of fractionation by vaporisation. The process of enrichment of 
the vapour by means of partial condensation is capable of being 
very useful and also very simple in its working. Starting with a 
vapour containing 35% of alcohol, it was found possible by frag- 
mentary condensation, in six stages, of about 54% of the initial 
weight, to obtain a vapour containing 64% of alcohol. At the same 
time, the six fractions would, on boiling, give vapours richer than 
the initial vapour. W. G. 


Distillation in a High Vacuum. J. Hovusen (Ber., 1919 
52, [B], 1460—1462).—The principle of the method has already 
been described by Erdmann (A., 1904, ii, 20). A high vacuum is 
attained by means of an ordinary water pump through filling the 
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apparatus with carbon dioxide and condensing it in a suitable 
receiver by liquid air. The new improvement consists in letting 
the carbon dioxide enter in a continual stream through a fine 
capillary below the liquid, so as to prevent uneven boiling. A 
pressure of 0-12 mm. is easily maintained. J. C. W. 


Comparative Investigation of the Efficiency of Still- 
heads of Various Types. J. Friepricus (Zeitsch. angew. Chem., 
1919, 32, 340—344).—In order to test the efficiency of different 
types of still-head, a mixture of equal quantities of benzene and 
toluene was distilled at a constant speed, which was controlled by 
means of a vapour pressure regulator between the still-head and 
the condenser. The temperature within the still-head and the 
volumes of distillate were taken at regular intervals, and the results 
are given in tabular form. It was found that still-heads contain- 
ing glass beads or fragments were the most effective, whilst for the 
distillation of larger quantities of liquid the use of a long tube, 
as in Hempel’s apparatus, is best. Winssinger’s modification of 
Hempel’s still-head gives good results with liquids boiling below 
100°, whilst a modification of Pliicker’s apparatus combines the 
advantages of Winssinger’s dephlegmator and Ekenberg’s rectify- 
ing apparatus. In the case of small amounts of liquids, Linne- 
mann’s apparatus gives the best results. [See also J. Soc. Chem. 
Ind., 1919, 964a.] C. A. M. 


“ Heat of Hydration of Gaseous Ions. K. Favsans (Ber. 
deut. physikal. Ges., 1919, 21, 549—-558).—The heat of solution 
of a salt in water is regarded as made up of two quantities, (i) the 
heat absorption necessary for complete dissociation of the salt into 
gaseous ions, and (ii) the heat developed in the solution of these 
ions in water. The latter quantity is termed the heat of hydr- 
ation of gaseous ions. From a knowledge of ZL, the heat of solu- 
tion of a binary salt, and U, the total energy change, the author 
shows that the heats of hydration of the gaseous ions may be 
calculated. Employing this method, the following values, in 
kilogram cal. per gram-ion, are calculated: H+, 362; Lit, 210; 
Nat, 203; K+, 182; Rb+, 173; Cst, 174; Tl+, 182; Cat+, 475; 
Cl-, —23; Br-, —32; I-, —43. The values are claimed to be 
accurate within 6 units in the case of cations and 10 units in the 
case of anions. o. . Be 


Heat of Ionisation and Chemical Constitution. E. Ouiverti- 
ManpaLA (Gazzetta, 1919, 49, ii, 176—180).—With a few excep- 
tions, weak electrolytes exhibit heats of ionisation differing little 
from a mean value of 500 cal., and attempts have been made to 
explain the exceptional values by means of the chemical constitu- 
tion of the electrolytes concerned. Thus, according to Bauer (A.. 
1897, ii, 546), the magnitude of the heat of ionisation may indicate 
the union of the hydrogen of an electrolyte to a nitrogen rather 
than to an oxygen atom, whilst Hantzsch employs it to diagnose 
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the presence in solution of a pseudo-acid, and Jones considers that 
anomalous heats of ionisation support his hydrate theory. Further, 
the high heats of ionisation shown by water and hydrofluoric acid 
have been explained as the result of a process of depolymerisation. 
The author points out that the heat of ionisation, calculated from 
the heat of dissociation, depends on the other constants of the 
equilibria existing in solution and on the thermal effects of these 
equilibria, so that the magnitude of the heat of ionisation of a 
substance cannot serve as a physico-chemical means of investigating 
either intramolecular changes of electrolytes in solution or trans- 
formations of other character. The particular cases of a pseudo- 
acid and of hydrofluoric acid are considered, and an equation 
identical in form with, but different in signification from, that 
found by Lunden in the case of ammonia is derived (compare A., 
1916, ii, 367). ae FD 


Differences in the Heats of Combustion and in Other 
Properties of Isomeric Forms of Compounds of the Type 
Tartaric Acid-Mesotartaric Acid. E. Berner (Tidskrift 
Kemi, 1919, 16, 97—-110, 118—-128).—The differences in the heat 
of combustion, density, solubility, and sublimation point were 
ascertained for the isomeric forms of tartaric acid, phenylglyceric 
acid, and hydrobenzoin. For the heat of combustion, the units in 
the following are kilo. cal. per gram-mol. The methyl ester was 
used in place of tartaric acid. Tartaric acid in the meso-form gave 
623°2 Cal., in the d-form 621°8 Cal. Correcting for the difference 
in the heat of solution, the difference between these two is 2°6 Cal. 
Corresponding stereoisomeric forms of phenylglyceric acid (m. p.’s 
122° and 141° respectively) gave 1011°2 and 1004°2 Cal., a differ- 
ence of 5:4 Cal. after correcting for the heat of solution. In hydro- 
benzoin and zsohydrobenzoin the relations are reversed, the stereo- 
isomeride corresponding with ?-tartaric acid giving a smaller heat 
of combustion (1723°2 Cal.) than the other isomeride (1728°0 Cal.). 
The difference after correcting for the heat of solution is 4°5 Cal. 
r-Tartaric acid gave 0°5 Cal. more heat than did the d-isomeride. 
The author concedes that this may have been an experimental 
error, but cites Ossipoff (Compt. rend., 1889, 109, 475), who also 
noted a difference in the heats of combustion of these two 
isomerides, namely, 619°5 and 618°5 Cal. Attention is directed to 
the fact that the first four substances mentioned above are derived 
from the following acids, with heats of combustion as indicated: 
maleic (329°6), fumaric (320°7), allocinnamic (1047°6), and cinnamic 
(1042°3 Cal.), respectively, and that in the transformation the 
relative rank as to energy is not altered. In isomeric forms 
greater solubility and lower m. p., sublimation point, density, and 
molecular volume in solution are associated with the isomerides of 
higher heats of combustion. The tartaric acids are an exception 
to this rule. as are also maleic and fumaric acids, from which the 
tartaric acid isomerides may be derived. 
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The Benzene [Formula] Problem. II. A. von Wernsere 
(Ber., 1919, 52, [B], 1501—1508).—From the data for the heats 
of combustion of various hydrocarbons, a discussion of the kinetics 
of benzene and related compounds is developed. 

In the first place, it is shown that the heat of combustion of a 
saturated hydrocarbon, C,H,,, can be expressed very nearly by the 
term 96n+ 30m Cal., that is, each carbon and each hydrogen atom 
contributes a constant quantity. This is developed from two series 
of data. (1) Let «=the contribution of the carbon atom, and » 
that of the hydrogen. Then, in the case of ethane, 22+ 6y=370°9, 
and in the case of propane, 37+ 8y/=526°7, whence r=96°5 and 
y=29°65. (2) The increment for the -CH, group is known to be 
156 Cal., and the average heat of combustion of the isomeric 
octanes is 1299°9 Cal. (Richard and Jesse, A., 1910, ii, 269). To the 
latter value should be added the latent heat of vaporisation, which 
is 8-09 Cal. Then r+2y=156 and 8(7+2y)+2y=1308, whence 
2=96 and y=30. Two consequences follow “from this additivity. 
First, the energy of the rupture of a C-H linking must be the 
same as that of a C-C bond, and, secondly, the heat of combus- 
tion of a carbon atom in gaseous carbon must be the same as that 
of a carbon atom in a simple hydrocarbon vapour. Now it is quite 
remarkable that the above value, 96, is very nearly the same as 
the heat of combustion of solid carbon, from which it appears 
that in the vaporisation of carbon there is very little force of 
cohesion to overcome. This is in accordance with the view that 
carbon is mono-atomic in the diamond, as revealed by a study of 
the space-lattice and diminution of the specific heat at low 
temperatures. 

The heat of dissociation of the C-H or C-C linking can be 
calculated as follows. The heat of combustion for one H in hydro- 
carbons is 30, but for two H atoms in hydrogen gas it is not 60, 
but 67°5, that is, the heat of dissociation of the C-H bond is less 
than that of H-H by 7°5. The value used by Nernst for the 
heat of dissociation of hydrogen is 100 Cal., from which it follows 
that the required quantity is 92°5 Cal. 

The additional energy of the molecule due to one or more double 
linkings may be calculated by subtracting the value for the term 
96n+30m from the heat of combustion. From the values for 
ethylene, propylene, and hexylene, it appears that the increment 
due to the single ethylene linking is equivalent to about 30 Cal. 
For A”®-hexadiene, however, it is only 16°3, instead of twice 30, 
and for e-methyl-A’-hexadiene it is only 20-8. This is due to the 
fact that the oscillations set up by one double bond interfere with 
and restrict those of the other. The case of the conjugated link- 
ings is most interesting, for this really represents the energy of 
vibration of three pairs. Now if benzene has three conjugated 
double bonds, the energy of six oscillating pairs will have to be 
reckoned, that is, 2x 163=32°6 Cal. Actually, the additional 
energy given out by benzene, above that calculated from the term 
6 x 96 +6 x 30, is 32-7 Cal. if Roth’s yalue for the heat of combus- 
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tion is correct (A., 1915, ii, 146), or 30°3 if Richards and Barry’s 
number is accepted (ibid., 421). The oscillation energy of each 
carbon atom in benzene is therefore 5°4 or 5:05 Cal., that is, about 
one-third of the energy of an ethylenic carbon atom. This agrees 
with the fact that the oscillation frequencies are slower in benzene 
and approach those of the visible spectrum. From the data avail- 
able for naphthalene and anthracene, it appears that the average 
oscillation energy for one carbon atom is again about 5 Cal. 
Formule are given with which it is possible to discuss the ampli- 
tudes and frequencies of the oscillations of the a- and B-carbon 
atoms in these compounds. 

The excess energy in the case of cyclohexane, that is, the energy 
due to ring formation, is 8°2 Cal. This rises to 23:6 when one 
ethylene linking is also present (cyclohexene), to 38°6 when two 
are present (cyc/chexadiene), but is 32°7 in the case of benzene. 


J.C. W. 


New Gas Pyknometer. K. Kine and L. Sucnowgak (Metan, 
1917, 1, 37—42; from Chem. Zentr., 1919, iv, 437—-439).—The 
authors describe a new form of gas pyknometer suitable for use 
with small quantities of gas and for the estimation of density 
without using a current of gas or a pump. The principle of the 
apparatus depends on the observation that carefully purified and 
dry mercury flows quantitatively from the well-cleaned apparatus. 
A single filling of the pyknometer by mercury suction leaves the 
vessel quantitatively filled with the gas. A further feature is the 
complete absence of stopcocks. The apparatus is very fully illus- 
trated in the original. . W. 


Table for the Correction of Volumes of Gases. Wa. 
OstwaLp (Zeitsch. angew. Chem., 1919, 32, 359—360).—A calcula- 
tion diagram for the correction of gas volumes to normal tempera- 
ture and pressure, including correction for the tension of aqueous 
vapour, may be constructed by plotting the values for barometer 
readings and the ascertained correction factors on two parallel 
logarithmic scales, joining the respective points on these scales by 
a straight edge and marking points between them to represent the 
corresponding temperatures. The temperature scale thus plotted 
includes the aqueous vapour correction, and will be found to take 
the form of a straight line parallel to the other two. The baro- 
metric and temperature scales can then be used for finding the 
corresponding correction factor without calculation, and the multi- 
plication of the observed volume by this factor to obtain the 
corrected volume may be performed graphically, in the same 
manner by constructing two other logarithmic volume scales on 
the same diagram. J. F. B. 


Molecular Volumes. W. Herz (Zeitsch. anorg. Chem., 1919, 
108, 226—230).—For a number of homologous series of organic 
compounds, the author has compared the “true” molecular volumes 
given by the expression ’=D—1/D+2.M/d, where D is the 
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dielectric constant and d the density, with the molecular volume 
at absolute zero, V, (A., 1919, ii, 220). In general, both V and 
V, increase with the molecular weight, although acetic acid shows 
an abnormally high value for V in the series of homologous acids. 
The molecular volumes at absolute zero are greater than the true 
molecular volumes, and the difference increases with the molecular 
weight. In the benzene series, the ratio V/V, is a constant, and 
the same is true in the paraffin series from hexane to decane. In 
the fatty acids, the alkyl formates, and alkyl acetates the ratio 
decreases as the series is ascended, but it approximates to a constant 
value in thé higher members of each series. In the early members 
of these three series, the difference between the two molecular 
volumes is very small, indicating that the substances have a very 
compact structure. In the alcohol series, from methyl to amyl 
alcohol, the true molecular volume appears to be actually greater 
than the molecular volume at absolute zero. The abnormality 
becomes smaller with increasing molecular weight, and disappears 
beyond amyl alcohol. It is probably due to association in the 


alcohols, as a similar abnormality is found in the case of formic 
acid. E. H. R. 


Molecular Volumes of Liquid Organic Compounds. Hueco 
KaurrmMann (Zeitsch. Elektrochem., 1919, 25. 343—351).—The 
author has examined the molecular volumes of a large number of 
organic comnounds, using the experimental data of Tossens 
(A., 1890, 323) for the purpose. It is shown that the molecular 
volume at the boiling point is not suitable for the investi- 
gation of recularities or for the calculation of atomic volumes. 
The molecular volume at a given temperature brings important 
regularities to light which run parallel with other nhvsical proper- 
ties. The density in homologous series of organic compounds 
approaches limiting values characteristic for each temperature: 
thus. at 0° D=0-8752: at 20° D=0°8616 as a limit. If the 
densitv of the first member of an homologous series is smaller than 
the limit, then the density in that series increases with increasing 
molecular weight, but should the density of the first member be 
larger than the limit then the density falls with increasing mole- 
cnlar weight in that series. The author recognises ‘‘ Accumulation 
phenomena.” This is the name applied to the combination of 
several grouns or atoms with a civen atom. Accumulation increases 
the molecular volume, and this mainly in the third and fourth 
stage. This is equally true for mixed and similar accumulation. 
Atoms or groups which bring about exclusively large increases in the 
molecular volume are termed Furogens. and the accumulation pheno- 
menon itself is termed Furoqenism. Carbethoxvl-, chlorine. nitro- 
and cyanogen croups are strong eurogens. The streneth of the 
eurogens named increases in the order given: and other carbonyl- 
containing crouns are stroncer than the carhethoxvl groun. The 
ethoxyl and phenyl groups are weaker than the carbethoxyl group. 
and the -CO:O- group is a bivalent eurogen. Of the alcohol radicles, 
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only the methyl group has eurogenic properties. This peculiarity 
of the methyl group has the effect that the second member of every 
homologous series shows a slight irregularity in the approach to the 
limiting value. The molecular volume of isomeric aliphatic com- 
pounds is controlled largely by the eurogenic character of the 
methyl group. In substituted derivatives the eurogenic influence 
of the methyl group is combined with its substitution influence. 
The difference between the molecular volumes of isomerides is a 
measure of the eurogenism. In accumulation of the second stage 
the methyl group may lose some of its activity, since methyl groups 
when they are combined with neighbouring carbon atoms, acting as 
accumulation centres, reduce the molecular volume. A similar state 
of affairs is shown to exist in silicon compounds where the silicon 
atom is acting as the accumulation centre. J. F. S. 


A Thermodynamic Proof. Arrico Mazzuccnetu (Ati: R. 
Accad. Lincet, 1919, [v], 28. ii, 47—51).—Lewis [‘‘ System of Physi- 
cal Chemistry ’ (2nd Ed.), II, 140] directs attention to the divergent 
results attained by two proofs, both apparently unobjectionable, of 
the relation between pressure and equilibrium constant in dilute 
solutions. One of these proofs is due to Planck, who arrives at 
formula 220 of his ‘“ Thermodynamik” (3rd Ed.), and the other to 
Rice (Trans. Faraday Soc., 1917, 12, 318), who derives the formula 
d/dP log K=(V,—V.)/RT, where K is the equilibrium constant 
(constant of formation of the final system referred to concentration 
by volume) and V,— TV, the variation in volume due to the integral 
transformation of the initial system into the final one. The author 
introduces certain modifications into Rice’s system and shows that 
Rice’s cycle then leads to Planck’s formula, although he does not 
claim to have proved that such modifications are justified. 

In the cases which up to the present have been subjected to 
experiment, a compression, besides altering the equilibrium con- 
stant in the sense favouring the system with a less total volume, 
that is, in accordance with the Le Chatelier-van’t Hoff principle, 
also causes a certain increase in the concentration by volume, owing 
to the compressibility of the solution. Such increase in concentra- 
tion, although without direct influence on the equilibrium constant, 
yet favours as a rule the system with the less number of molecules, 
of which it increases the relative quantity; in the experimental 
measurements, such increase figures, therefore, as a further varia- 
tion of the equilibrium constant, and it should be taken into account, 
by any rigorous theoretical formula. a. ae F 


Surface Tension and its Relationship to Other Properties 
of Liquids. W. Herz (Zeitsch. ghysikal. Chem. 1919, 93, 
607—612).—A theoretical paper in which the author examines the 
values of the surface tension, molecular surface energy, the tem- 
perature-coefficient of the molecular surface energy, and the mole- 
cular association of a number of organic compounds in their rela- 
tions to the number of carbon atoms in the molecule. It is shown 
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that in homologous series the surface tension decreases with in- 
creasing number of carbon atoms, whilst the molecular surface 
energy becomes larger. The temperature-coefficient of the molecular 
surface energy increases in homologous series at the same tem- 
perature with the number of carbon atoms. From this it is deduced 
that the tendency to association decreases as the number of carbon 
atoms increases. Richard’s rule that the compressibility is in- 
versely proportional to the surface tension is examined in a large 
number of cases and confirmed. The compressibility is larger the 
fewer the molecules in unit volume, that is, the larger the molecular 
diameter. J. F.S. 


The Technique of the Estimation of the Viscosity of 
Organic Colloids. E. Rornumn (Biochem. Zeitsch., 1919, 98, 
34—92).—The superiority of the “capillary’’ methods over the 
“damping” methods in the estimation of the viscosity of fluids is 
discussed. The author examined the viscosity of various emul- 
soids under different pressures by means of Hess's viscometer (capil- 
lary principle). |Emulsoids, like gum arabic, soluble starch, 
B-gelatin, and casein, have been found to obey Poiseuille’s law. 
Others like gelatin, egg-white, insoluble starch, agar, and soap have 
shown a deviation from the above-mentioned law as the pressure 
was diminished. In the case of one of these colloids, namely, gelatin, 
higher temperatures, the addition of hydrochloric acid, sodium 
hydroxide, sodium chloride of suitable concentrations as well as 
alcohol prevented this deviation. Two pressure regions in the 
viscosity of these emulsoids could be differentiated, the “upper ” 
region, in which the colloids practically obeyed Poiseuille’s law, and 
the “lower” region, in which they deviated from it. This devia- 
tion under low pressure the author attributes to the cohesive forces 
of the particles. The importance of the pressure factor and the 
dimensions of the capillaries in the estimation of the viscosity of 
fluids is pointed out. Hess’s viscometer fulfils these requirements. 


8. S. Z. 


Influence of the Red Blood Corpuscles on the Internal 
Friction of Blood. Kart Beck (Kolloid Zeitsch,, 1919, 25, 
109—110).—The viscosity of human blood has been measured with 
the object of ascertaining the relationship between this value and 
also of testing the Einstein relationship, K’=K(1+ 2°57) (Ann. 
Physik, 1906, 19, 289; 1911, 34, 591). It is shown that the a 
value depends on the number of suspended particles in the sense 
that at small concentrations the influence on the viscosity is smaller, 
and at high concentrations larger, than would be the case with a 
constant value of a (2°5). This is in keeping with previous results 
obtained for emulsions of oil (A., 1904, ii, 646; 1907, ii, 232). It 
follows, therefore, that the influence of a non-rigid particle on the 
viscosity cannot be determined either by Einstein’s formula or by 
any simple application of the mixture rule. J. F. 8. 
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Wo. Ostwald’s Rule Connecting Colour and Degree of 
Dispersion. E. Werprexinp and H. Rauginsonpr (Ber., 1919, 
52, [8B], 1794).-—A note to remove a possible misconception of the 


authors’ views on Ostwald’s theories (A., 1919, ii, 270). 
J.C. W. 


The Effect of Salts on the Vapour Pressure and Degree 
of Dissociation of Acetic Acid in Solution. An Experi- 
mental Refutation of the Hypothesis that Neutral Salts 
Increase the Dissociation Constants of Weak Acids and 
Bases. James Witiiam McBain and James Kam (T., 1919, 


115, 1332—1346). 


Resolution of the Acid Salts of Dicarboxylic Acids into 
the Free Acids and the Normal Salts. Jon. Pinnow (Ber., 
1919, 52, [B|, 1662—-1667).—The method of estimating the first 
and second dissociation constants of dibasic organic acids proposed 
by McCoy (A., 1908, ii, 466, 467), namely, by extracting solutions 
of the acid salts with ether and determining the partition-coefficient 
of the acid, has been tested by Dieckmann and Hardt (A., 1919, 
ii, 326), who found that the ratio /,:/, is not always independent 
of the concentration, as it should be. They consequently formed 
the opinion that there are sources of error inherent in the method 
itself. Some of these are now discussed. 

In the first place, the determination of the partition coefficient 
for the acid will be influenced by association and ionisation. As 
the solution becomes more dilute, the associated molecules become 
fewer and the rate of extraction rises to a constant value (see A., 
1915, ii, 679). Then it begins to fall unless some sulphuric acid is 
added to prevent ionisation. Another factor is the “salting out” 
effect. of the norma! and acid salts, which is, of course, less in dilute 
solutions than in concentrated ones. The question whether any of 
the metallic salt is extracted by ether in the Partheil-Rose appara- 
tus used in these investigations has been tested in the case of sodium 
and potassium hydrogen oxalates and potassium tetroxalate but 
the quantity is found to be quite negligible. 

The relationship between free acid (/), acid salt (m), and normal 
salt (d), as expressed in the term m*//.d, is independent of the 
nature of the alkali in the case of succinic acid. J.C. W. 


Structure of the Capillary Layer. III. G. Bakker (Zeitsch. 
physikal. Chem., 1919, 98, 570-584. Compare A., 1915, ii, 614; 
1916, ii, 553).—The capillary layer is regarded as a film which has 
been formed by and between the liquid and gaseous phases without 
changing the total mass of these two phases. If » is the total 
number of molecular layers of gas and liquid which go to form the 
capillary layer consisting of # new layers, then R=yn, where ¢q is 
a characteristic constant. Making use of the Laplace formula for 
molecular pressure, Q=a/2( 3/py + 3/p.).2/M/N.(p, — pe)?/H or 
4 A/py + /po) + / MIN. 1i(py— poll -T/a.(dx/dt), in which a_ is 
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the Laplace constant, p, the density of the liquid, p, the density 
of the vapour, / the molecular weight, V the Avogadro number, 
H the surface tension, 7; the internal heat of vaporisation. Both 
formulz are identical, since the equation p=7'f(v)—a/v? has been 
used in developing them. The equation for the number of layers 
in the capillary layer therefore becomes 
R=1+ Q/q+ ¥20/9+@?/e°. 
If, however, the more en formula of Clausius is used for the 
molecular _ pressure, $C /py + 2/ps)/MIN .« rilpy — pe)! 
(1 - T/a.da/dt) . (1+ Bp) vo + Bp). By means of these formule, the 
number of layers in the capillary layer, the thickness of the layer, 
and the number of molecular layers of vapour and liquid going in 
its formation have been calculated for carbon dioxide, benzene, and 
ethyl ether. The following values are obtained at the temperatures 
given : 
Carbon Dioxide. 


Benzene. 


100 150 
5-23 5-35 
4-5 4-7 


Ethyl Ether. 


170° 190 193 
4- , . ° , 9-6 18-4 24-5 
3° . 9-3 18-2 24-5 


The present results are compared with, and criticised in con- 
nexion with, the results published in previous papers (loc. cit.). 
J. 


F. S. 


The Molecular Theory of Solution. Samuet CLEMENT 
BraprorD (Phil. Mag., 1919, [vi], 38, 696—705).—The theory of 
solution is considered from the point of view of the attractions of the 
sclute and solvent particles for themselves and for one another. 
Whereas on Traube’s “ cohesion pressure ” theory of solution, wherein 
cohesion pressure signifies the attraction of solute and solvent, the 
sclubilities of organic liquids follow the order of their cohesion pres- 
sures, the solubilities of solid substances are in the reverse order. On 
the basis of the kinetic theory, the electronic theory leads to an expres- 
sion of the form f=M,2/r,,4—2M,M,,/r ,,.4+M.?2/rA, where M,, and 
M, are respectively the moments of atomic doublets in solute and 
solvent, and 1,,, 7s~, and 7, the respective distances between the 
centres of two solvent doublets, a solute-solvent doublet, and two 
solute doublets for the force initially tending to prevent solution. 


GENERAL AND PHYSICAL CHEMISTRY. ii. 21 


This relation, combined with that expressing the ratio of the num- 
ber of molecules in unit volume of the liquid solvent to the number 
in unit volume of the solid solute, is employed to deduce a number 
of conclusions relating to solution. Thus, the more a_ solute 
increases the surface tension of the solvent, the less its solubility. 
In the case of solutes which increase the surface tension of the 
solvent, the order of the compressibilities of their solutions will be 
the same as that of the solubilities of the respective solutes. Salts 
have a greater solubility, the larger their respective molecular 
volumes. It is shown that in accordance with the theory developed, 
the solubilities of sulphur dioxide, hydrogen sulphide, nitrous 
oxide, carbon dioxide, carbon monoxide, oxygen, nitrogen, and 
hydrogen are greater in alcohol than in water, and that, more- 
over, the difference of solubilities in the two liquids increases as the 
molecular cohesion of the gas diminishes. J. 8. G. T. 


Thermochemical Proof of Born’s Crystal Lattice Theory. 
K. Fasans (Ber. deut. physikal. Ges., 1919, 21, 539—548).—The 
author has calculated the energy of formation of gaseous ions from 
the crystalline salt by means of the known experimental values for 
the heat of solution of calcium chloride, calcium iodide, lithium 
iodide and chloride. These results are compared with the corre- 
sponding values calculated on the basis of Born’s cubic atom model 
theory (A., 1919, ii, 188). It is shown that the two sets of values 
are in excellent agreement, and that they furnish a confirmation of 
this theory. J. F. S. 


Colloid Synthesis by means of Oscillating Arcs. Gdésta 
30RsEson and Tue. Svepserc (Kolloid Zeitsch., 1919, 285, 
154—158).—Using capacities in circuit, arcs of various metals have 
been struck in alcohol when the disintegrated metal forms colloidal 
solutions. In the experiments with a capacity of 12°8 x 10-3 M/F and 
a current of 1°5 amperes colloidal solutions of antimony, lead, bis- 
muth, zine, gold, platinum, silver. copper, aluminium, and cadmium 
have been obtained. By this method the colloidal metal is produced 
more rapidly than by the earlier Svedberg method, in some cases 
four times as rapidly. The stability of the sols is fairly great, 
although a certain amount always separates, but even then the bulk 
of the metal remains in solution. Gold and platinum are excep- 
tional, being very unstable. J. F. S. 


The Effect of Organic Acids and their Amino-compounds 
on the Hydration of Agar and on a Biocolloid. D. T. 
MacDoveat and H. A. Spornr (Proc. Soc. Expt. Biol. Med., 1918, 
16, 33—35).—Three groups of substances were selected: (1) suc- 
cinic acid and its amino-compound, aspartic acid, both of which are 
dibasic, and its amide, asparagine, which is monobasic; (2) acetic 
acid and glycine, which are monobasic; (3) propionic acid and 
alanine, also monobasic, their action on the swelling of sections of 
agar and a mixture of 8 parts of agar and 2 parts of oat protein being 
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studied. Equimolecular concentrations of the three organic acids 
present small divergence of effect on agar and more positive differ 
ences in agar-protein. Agar swells more in succinic acid than in its 
amino-compound, but reverses this relation with the other two acids 
and their amino-compounds. The agar protein biocolloid showed 
greater hydration in the amino-acids than in the related organic 
acids, greater even than in distilled water. Glycine facilitates 
hydration in all concentrations above 0°01// in both agar and agar- 
protein, and also in agar-gelatin. The amide, asparagine, induces 
a maximal hydration, greater even than that possible in agar in 
distilled water and very high at all concentrations. 

CuemicaL ABSTRACTS. 


Protective Colloids. 2nd Series. Cetraria Islandica as 
Protecting Colloid. IV. Colloidal Copper. A. Gursirr and 
E. Saver (Kolloid Zeitsch., 1919, 25, 145—153. Compare A., 1916, 
ii, 231, 303).—Extract of Iceland moss has been prepared in three 
ways: A, by extracting the moss with distilled water; B, by wash- 
ing the moss first with dilute potassium carbonate and then extract- 
ing with water ; C’, the product B is rubbed with distilled water and 
then stirred with water and dialysed. These three extracts were 
used as protective colloids in the preparation of colloidal copper 
solutions from ammoniacal copper sulphate solutions and hydrazine 
hydrate. The copper sols are so very sensitive that it was possible 
to test the three extracts as to their protective action. Extract (’ 
is by far the most efficient, and B is far superior to A. The sols 
produced, using 0°1—0°05% of cetraria extract, are fairly stable, 
but deposit a dark red precipitate in fourteen days, which is revers- 
ible. Colloidal copper solutions which by transmitted light are 
clear red and slightly turbid by reflected light on keeping, deposit 
fine-grained, irreversible precipitates, but those which are bright 
red in both lights deposit completely reversible precipitates. The 
preparation of the solid colloid may be effected by adding 4—} 
volume of alcohol. The colloids thus obtainable are not very rich in 
copper, the limit of absolute reversibility being reached with a 
copper content of 13°43%. J. F. 8. 


Relationship between Shrinking and Diffusion Structure 
in Tanned (Hardened) Gelatin Jellies. W. Moetier (Kolloid 
Zeitsch., 1919, 25, 101—109).—The structures of hardened jellies 
produced by shrinking and by the diffusion of solutions into the 
jellies have been investigated. It is shown that the structures, 
produced by the diffusion of solutions of sodium hydroxide into 
gelatin-sodium chloride jellies which have been hardened by form- 
aldehyde, are due to changes in the internal structure of the 
micellar envelope. The thin, tanned layer attaches itself closely to 
the underlying coarse structure, and completely follows the direc- 
tion of the coarser structure. Under tension, shrinkage lines appear 
in radial directions from the diffusion centre, and concentric ring 
systems are produced by the contractions of the micellar envelope. 
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Irregularities may be caused by the passage of drops of alkali 


hydroxide solution through the fine pores of the surface film. 
J. F. S. 


Studies in Catalysis. Part XII. Catalytic Criteria and 
the Radiation Hypothesis. WuLLIAM Cupmore McCuLLaGcH 
Lewis (T., 1919, 115, 1360—1366). 


Calculation of the Ammonia Gas Equilibrium. Epvuarp 
Maurer (Zeitsch. anorg. Chem., 1919, 108, 273—302)—A com- 
parison is made of the results obtained for the nitrogen—hydrogen— 
ammonia equilibrium at different temperatures and pressures by 
Haber and Le Rossignol and Jost (A., 1908, ii, 362, 761) respec- 
tively. It is concluded that the results of these experimenters are 
in full agreement, and further that the work of Jost, carried out 
in Nernst’s laboratory, was a sufficient scientific foundation for the 
technical synthesis of ammonia. E. H. R. 


The Equilibrium between Carbon, Hydrogen, and Methane. 
Hupert FRanK Cowarp and Srantey Pierce Witson (T., 1919, 


115, 1380—1387). 


Calculation of the Temperature-coefficient of the Dis- 
tribution Ratio. F.H. MacDovuacatt (J. Amer. Chem. Soc., 1919, 
41, 1718—1721).—-A mathematical paper in which the author 
derives the temperature-coefficient of the distribution ratio for suc- 
cinic acid between water and ether. This value has previously been 
deduced by Forbes and Coolidge (A., 1919, ii, 141), but the present 
author points out that the mathematical expression is likely to be 
misleading. The present expression has the form d&/dt= 
1 /o[ (0, + aN) / (1 —aymy) — BR . (B, + ave) /(1—aypo)|, which is iden- 
tical with that of Coolidge and Forbes. The Greek letters refer to 
the ether phase, and the Roman letters to the aqueous phase, o, is 
the mol. fraction of acid in water saturated with ether, 6,= 
Lim(ds,/dt)e,, where e, is the mol. fraction of ether in the water 
= 
layer, saturated with acid but not with ether, and s, is the mol. 
fraction of acid in the water layer saturated with acid but not with 
ether ; n,= Lim(de,/dt),, ; the meanings of the other symbols follow 
the same order. J. F. S. 

Relations between Distribution Ratio, Temperature, and 
Concentration in System: Water, Ether, Succinic Acid. 
G. S. Forpes and A. 8. Cootrpce (J. Amer. Chem. Soc., 1919, 41, 
1721. Compare preceding abstract, also A., 1919, ii, 141).—An 
acknowledgment of Macdougall’s paper (loc. cit.) and an indica- 
tion of the method by which a misinterpretation of the previous 
equation may be avoided. J. F. 8. 


The Propagation of Flame in Complex Gaseous Mixtures. 
I. Limit Mixtures and the Uniform Movement of Flame 
in such Mixtures. Wituiam Payman (T., 1919, 115, 
1436—1445). 
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The Propagation of Flame in Complex Gaseous Mixtures. 
II. The Uniform Movement of Flame in Mixtures of Air 
with the Paraffin Hydrocarbons. Witiiaw Payman (T.. 
1919, 115, 1446—1453). 


The Propagation of Flame in Complex Gaseous Mixtures. 
III. The Uniform Movement of Flame in Mixtures of Air 
with Mixtures of Methane, Hydrogen, and Carbon Monoxide, 
and with Industrial Inflammable Gases. Wiu-Liam Payman 
(T., 1919, 115, 1454—1462). 


The Ignition of Ether-Alcohol—Air and Acetone-Air Mix- 
tures in Contact with Heated Surfaces. A.LBerT GREVILLE 
Waite and Tupor Wituiiams Price (T., 1919, 115, 1462——-1505). 


The Diastatic Inversion of Sucrose: Influence of the 
Products of the Reaction on the Velocity of Hydrolysis. 
H. Couin and (Mutz.) A. Cuaupun (Compt. rend., 1919, 169, 
849—852).—It has been shown previously (compare A., 1919, 
ii, 327) that the diminution in the velocity of inversion of sucrose 
by sucrase, due to an increase in the concentration of the sucrose, 
is really a linear function of the fluidity of the solution. It is 
now shown that the diminution in the velocity of inversion due to 
the presence of the products of inversion or of dextrose or levulose 
separately is simply a physical effect due to an increase in the 
viscosity of the solution. In all these cases, the velocity of hydro- 
lysis is a linear function of the fluidity of the solutions. W. G. 


The Structure of Atoms. A. Berrnoup (Arch. Sci. phys. 
nat., 1919, [v], 1, 473—-496).—A résumé of recent work on this 
subject. we 


Modification of Bohr’s Atomic Model. F. Kircuor 
(Zeitsch. physikal. Chem., 1919, 98, 623—633).—A_ theoretical 
paper in which the author puts forward an hypothesis of the 
constitution of the atom which, although based on Bohr’s hypo 
thesis, differs in many details. The outside ring is assumed to 
contain 8 electrons and atoms, and never more; thus, carbon and 
silicon contain 4 electrons and can combine with 4 atoms, fluorine 
and chlorine contain 7 electrons and may combine with 1 atom, 
argon contains 8 electrons in its outside ring, and so is saturated 
and cannot combine at all. This view is in keeping with Abegg’s 
contravalency hypothesis, and it follows that the number of 
electrons in the outside ring is the same as the contravalency of 
the element. The author suggests that the second ring, from the 
nucleus, containing 8 electrons and beginning with sodium, is 
responsible for the A-series spectrum, whilst the L-series spectrum 
is due to a ring with 12 electrons (third from nucleus) and com- 
mences with zinc; the M-series spectrum is due to a ring (fourth 
from the nucleus) containing 14 electrons and commencing with 
gold. J. F. 8. 
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Spectroscopic Proof of Electrical Fields on the Surface 
of Chemical Atoms. J. Srark (Ann. Physik, 1919, [iv], 60, 
196—200).—A theoretical paper in which, from a consideration of 
the third subsidiary series of lithium and helium, and of the con- 
ditions under which these series become visible, it is shown that 
electric fields are situated on the surface of the atoms. J. F. 8. 


Nature of the Forces between Atoms in Solids. Ra.ru 
W. G. Wycxorr (J. Washington Acad. Sci., 1919, 9, 565—592).— 
A theoretical paper in which the structure of the atom is discussed 
with reference to the nature of the forces operating between atoms ; 
it is emphasised that only the arrangement of the outside electrons 
has a bearing on the phenomena usually described as chemical. 
The arrangement of the inner electrons cannot be deduced from 
chemical data alone. The outstanding fact is the tendency to form 
“closed clusters” of 8 or 16 electrons. A number of typical 
compounds are considered with reference to the nature of the forces 
producing them. All compounds lie between the two extremes of 
“polar” and “non-polar” compounds. A simple method of repre- 


senting the type of combination in a given compound is put for- 
ward. Solid substances are classified, according to the nature of 
the forces of combination, into molecule-forming, polar, and valency 
compounds. The phenomena of adsorption, solubility, ionisation in 
solution, formation of complex ions, and molecular complexes are 
discussed from this point of view. . ¥. &. 


Derivation of Chemical Relationships from the Electron 
Theory. Heinrich Tevupr (Zeitsch. anorg. Chem., 1919, 108, 
137—160).—In a previous paper (A., 1919, ii, 330) was outlined 
a theory of the periodic system of the elements based on certain 
assumptions regardine the mode of arrangement of the electrons 
in the atoms. This theory is now extended to a consideration of 
the combination of atoms to form molecules and compounds. Since 
the inner electrons rotate in a series of rings as near to the equator 
of the atom as possible, it follows that the positive lines of force 
due to the positive charge of the nucleus are concentrated at the 
poles of the atom and attract valence electrons to this region. 
Combination between atoms therefore takes place at the poles of 
the atoms, and the electrons held in common between the com- 
bining atoms rotate in an orbit between the poles of the combined 
atoms. In addition to the attractive force between the valence 
electrons and the nositive nucleus of opposing atoms. forces of 
attraction between the electrons of the inner rings and the positive 
spaces between them also come into play. and it is shown that, in 
the case of two atoms of a metalloid element. the net result is an 
attraction, whilst with two atoms of a metal a repulsion results, or 
a much weaker attraction. This explains why metalloids generally 
form polyatomic molecules. whilst the molecules of the metals are 
monatomic. Similar considerations explain the stability of com- 
pounds of different metalloid elements and the ionisation of salts 
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of the lithium fluoride type. The cause of odour in chemical com- 
pounds is traced to the oscillations of the valence electrons in their 
orbits between the poles of combined atoms. E. H. R. 


Mathematical Proof that the Atomic Weights are Integers 
when O=16. Hawksworrna Corus (Chem. News, 1919, 119, 
247—-248).—When the elements are written down in ascending 
order of atomic weight, it is found that, of the first 25, 21 have 
values assigned to them which differ by less than 0°5% from integers. 
The probability that this has happened by accident is 1 in a billion. 
The five exceptions to this are: Gl=9:1, Mg=24°32, Ne=20-2, 
Si=28°3, and Cl=35°46. Of these, neon need not be considered, 
because it is probably a mixture. If the atomic weights of the 
remaining elements are reduced by the same proportion, they 
become G1=9°00, Mg=24:00, Si=28°00, and Cl=35°00. The 
atomic weights are dependent on that of chlorine, so that an error 
in chlorine would affect the others in the same way. The proba- 
bility that this is due to an accident is 1:100,000. The author 
therefore draws the conclusion that all atomic weights are integers 
when the standard O=16 is adopted. J. F. 8. 


Is the Ratio of the Atomic Weights O = 16: Ag = 107°88 
Correct ? Atois Binecki (Zeiisch. Anorg. Chem., 1919, 108, 
113—118).—It has been shown (A., 1917, ii, 197) that the atomic 
weights of silver, 107°88. bromine. 79°991, and chlorine, 35°46, are 
multiples of the number n,=0°307350427.' Thus, Ag=351n,, 
Br=260n,, and Cl=1153n,. On the other hand, the atomic 
weights of oxygen and other elements determined with reference 
to oxygen are multiples of the number n= 0°3076923 that of oxygen 
being 16=52n. An examination of the published determinations 
of the atomic weight of manganese shows that, when this is deter- 
mined from ratios involving the halogens and silver, for example, 
2Ag:MnBr, or 2AgCl:MnCl,, the number 54°932 is obtained, 
which is practically equal to 178 n,=54°9388. When, however, the 
atomic weight is determined from the analvsis of the sulphate, 
that is, from such ratios as MnSO,:MnO, MnO:40, the number 
55°0 is obtained, which is equal to 1787”. In the case of zine, also, 
similar differences are shown between the atomic weights deter- 
mined with respect to halogens on the one hand and oxygen on the 
other. It is suggested, on account of these considerations, that, if 
the atomic weight of silver is taken as 107°88, that of oxygen should 
not be 16, that is, 52”, but 52n,, that is, 15-982. In the same 
way, the atomic weight of sulphur should be 32-026 instead of 
32°06. E. H. R. 


“The Derivation of Valency Laws. The Principle of 
Cationic and Partial Valencies. Huco Kaurrmann (Ber., 
1919, 52, [B], 1422—1435).—See this vol., i, 50. 


Periodic Precipitates. The late Lorp Ray.eien (Phil. Mag., 
1919, [vi], 38, 738—740).—Periodic precipitates are best demon- 
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strated as follows. A glass lantern-slide is carefully cleaned and 
placed absolutely level. To 5 c.c. of a 10% solution of gelatin, one 
drop of a concentrated solution of sodium arsenate is added, and 
poured over the plate while hot. When it is quite set, but before 
it can dry, a drop of silver nitrate solution containing a trace of 
nitric acid is allowed to fall on the plate. A series of rings of 
periodic precipitates of silver arsenate is obtained by this pro- 
cedure. The greater the concentration of the diffusing solution, 
the closer the rings are together. The periodicity is supposed to 
originate from the difficulty of precipitation without a nucleus. 
One ring having been formed, precipitation occurs thereat until 
the silver nitrate solution has diffused to a place where a sufficiency 
of sodium arsenate solution remains to render possible new pre- 
cipitation. The interval between successive rings increases with 
increase of distance from the centre of diffusion. Periodic struc- 
ture is also exhibited when a few drops of a cold saturated solution 
of copper sulphate and salicin to which is added 3% of strong 
syrup (sugar) are spread on a microscope slide and warmed, excess 
of liquid being removed, and the plate kept at about 17° above the 
ordinary temperature until crystallisation sets in, and then cooled. 
A polarising microscope reveals a structure periodic some thousand 
times per centimetre. J.S. G. T. 


History of the Discovery of the so-called Liebig’s 
Condenser. R. A. (Parfumerie Moderne, 1919, 12, 10—12; from 
Chem. Zentr., 1919, iii, 209).—The discovery of the counter-current 
principle in condensers is not attributable to Liebig, but was made 
independently by a Frenchman, whose name is unknown, in the 
year 1770, by Christian Weigel in 1771, and by a Finn, Jean 
Gadolin. H. W. 


Filter Funnel. Ericu Leamann (Chem. Zeit., 1919, 43, 726).— 
The stem of the funnel is divided so as to form two narrow channels ; 
the part connecting the upper portion of these two channels forms a 


support for the point of the filter paper contained in the funnel. 
W. P. 8. 


Method for Rapid Filtration. J. Docrers van LEEUWEN 
(Chem. Weekblad, 1919, 16, 1424—1425).—The author has obtained 
satisfactory results with the method proposed by Noyes (/nt. Sugar 
J., May, 1919; from Chem. Anal.), in which, by tearing off a corner 
from cne or two thicknesses of the folded filter paper, an unbroken 
stream of liquid is obtained in the stem of the funnel, filtration 
being thereby accelerated. W. J. W. 


Tait Vortex-rings and Colloidal Sulphur: with Lecture 
Experiments. I. Guareseni (Atti R. Accad. Sci. Torino, 
1917-1918, 53, 321--334).— Vortex-rings of mixed air and ammon- 
1um chloride vapour are so stable that they are able to traverse 
successively several layers of water or other liquid, the conclusion 
drawn by the author being that the ammonium chloride is present 
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in the colloidal condition. Good rings are also obtainable by forcing 
sulphur trioxide or phosphoric oxide vapour, by squeezing a rubber 
bulb, through a U-tube containing water, etc.; the orifice through 
which the rings issue may be either circular or square. Various 
procedures are described for obtaining rings by passing the above 
vapours, mixed with other vapours and gases, through different 
substances. 

When hydrogen sulphide and air are passed together through a 
U-tube containing either fresh soda-lime or a mixture of quicklime 
and yellow mercuric oxide, vivid incandescence is observed at a 
certain point in the U-tube. In the latter case, when the resultant 
mixture of hydrogen sulphide and sulphur dioxide is passed through 
water, the latter becomes milky owing to the deposition of colloidal 
sulphur, which is precipitated in arborescent formation and falls 
from the surface to the bottom of the liquid in spirals, each of 
which is terminated by a ring similar to the vortex-rings. A modi- 
fication of this experiment, for use as a lecture demonstration, is 
described. oe 


Soluble Aluminium Phosphate. A Lecture Experiment. 
Otor SvanBERG (Zeitsch. anorg. Chem., 1919, 108, 70—72).—When 
to a 1% solution of aluminium chloride, neutralised with ammonia 
if it has a slight acid reaction, are added a few drops of a 1—2% 
solution of potassium dihydrogen phosphate, both being coloured 
yellow by the addition of a drop of methyl-orange solution, the 
colour of the mixture immediately becomes red without the forma- 
tion of any precipitate or of any turbidity. When the solution is 
warmed a precipitate comes down, but there is no further colour 
change. Measurements were made of the hydrogen-ion concentra- 
tion in binary solutions of the two salts, and it was found that a 
maximum occurs with about 40 mols. % of potassium dihydrogen 
phosphate. Salts of calcium, magnesium, zinc, or cadmium do not 
give the colour change with the phosphate. Glucinum sulphate 
does give the reaction, but it is much more sensitive to excess of 


phesphate. E. H. R. 


Inorganic Chemistry. 


Preparation and Testing of Hydrogen of a High Degree 
of Purity. Junius Davip Epwarps (J. Ind. Eng. Chem., 1919, 11, 
961—963).—An apparatus has been devised as a substitute for the 
Kipp generator. It consists of two connected cylinders, into one 
of which the zinc is introduced, whilst a tube through a rubber cork 
in the bottom is connected with the acid flask. The outlet tube has 
a side connexion, which dips into mercury and serves as a pressure 
indicator and as a safety valve. Air is exhausted from the cylin- 
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ders, the acid flask nearly filled with dilute sulphuric acid, and a 
few fragments of zinc introduced to sweep out the air before the 
flask is attached to the cylinders. The acid is drawn up into the 
generator by turning a tap at the top and opening a vent in the 
stopper of the acid flask. Pure hydrogen is thus at once obtained 
and fresh acid introduced without admitting air. Tests made in 
comparison with pure electrolytic hydrogen by means of the inter- 
ferometer (A., 1915, ii, 478) showed that hydrogen produced by this 
apparatus contained less than 1 part in 10,000 of impurities. In 
similar tests of the gas produced by a Kipp generator 83°86% of 
hydrogen was found to be present seventeen minutes, and 99°97% 
forty-two minutes after starting. [See also /. Soc. Chem. Ind., 
1920, 19a.] C. A. M. 


New Experiment to Demonstrate the Minute Mass of 
a Hydrogen Atom. Fr. Birk (Helv. Chim. Acta, 1919, 2, 
703—704).—-A yelliowish-green fluorescence is distinctly observable 
in a darkened room when a beam of light is passed through 0°5 c.c. 
of a solution prepared by dissolving 0°4 mg. of fluorescein in 
10 litres of water. The total quantity of hydrogen which can be 
furnished by the weight of fluorescein present in this solution is 
6x 10-1! grams, which therefore gives an upper limit for the mass 
of the hydrogen atom. The figure is greatly in excess of the gener- 
ally accepted value. H. W. 


Composition of the Atmosphere. Avcust Krocu (Math. 
fysiske Meddelelser, 1919, 1, No. 12, 1—19).—Our knowledge of 
the composition of the atmosphere is still quite uncertain, especially 
in regard to hydrogen and the relation between oxygen and nitro- 
gen. Until very recently little attention has been paid to the varia- 
tion in the mixture composing the atmosphere at different altitudes. 
Wegener claims that at a height of 70 km. hydrogen must be the 
chief constituent of the earth’s atmosphere. Benedict has shown 
by 200 analyses extending over a period of nine months that the 
percentage of oxygen at the surface or laboratory level never varied 
more than +0°01 from the average, and that of carbon dioxide 
never more than +0°005. The author describes a new gas analysis 
appatatus with three gas burettes, one for moving the air sample 
to and from the absorption pipettes, and for saturating the air with 
moisture, a second convenient in size for measuring the air before 
and after the absorption of carbon dioxide, and a third which holds 
the residual gas after the absorption of oxygen. The author dis- 
cusses general means for reaching more accurate and constant 
results. The heated platinum wire method has been applied for the 
detection of combustible gases, and the conclusion is drawn that 
hydrogen or other combustible gas is present in an amount which is 
probakly less than 0°002%. The percentage of carbon dioxide in 
the streets of Copenhagen is usually increased by 0°001—0°007. The 
need of a thorough research to establish the absolute average com- 
position of pure atmospheric air with more certainty, and a study 
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of its variations, especially in the higher strata of the atmosphere, 
is strongly urged. Accurate analyses of samples taken simultane 
ously from aeroplanes at various heights up to 5 or 6 km. would give 
valuable information in regard to mixing by vertical currents. 
Automatic sampling by balloons is suggested. Up to the present 
time the absolute composition of atmospheric air at the earth's 
surface has been found to be CO,, 0°030%; N., 79°022%; and Og, 
20°948%. CuemicaL ABSTRACTS. 


Nitrogen Generator for Laboratory Use. W. L. Bapeur 
(J. Ind. Eng. Chem., 1919, 11, 1052—1053).—A wide-necked 2-litre 
bottle is closed with a rubber stopper through which passes one end 
ot a Liebig condenser jacket (without the condenser tube) ; the lower 
water-inlet is sealed off, and the upper one is connected with a side- 
tube which extends through the stopper to the bottom of the 
bottle. A bulb with delivery tube is sealed on the upper end of 
the jacket. The bottle is packed with copper wire, and as much 
ammonja (1:1) saturated with ammonium chloride is poured in as 
the bottle will hold. The jacket is filled with copper turn- 
ings. Air is blown in through a tube reaching nearly to the bottom 
of the bottle; the oxygen is absorbed rapidly, and practically pure 
nitrogen escapes from the delivery tube. The passage of the air (or 
nitrogen) causes the solution to circulate slowly up the jacket and 
through the side-tube into the bottle again. W. P.S. 


The Synthesis of Ammonia at Very High Pressures. 
Greorces CLaupE (Compt. rend., 1919, 169, 1039—1041).—Having 
previously shown the possibility of using very high pressures for 
industrial purposes (7bid., 649), the author has studied the synthesis 
of ammonia at these high pressures, and finds that at a pressure of 
1000 kilos. /cm.? and at a temperature of 536° the yield of ammonia 
is over 40%. The zone of temperature within which this reaction 
takes place at a reasonable velocity under such a high pressure is 
500—700°. W.G 


Behaviour of the Hydronitrogens [Nitrogen Hydrides) 
and their Derivatives in Liquid Ammonia. VI. Electro- 
lytic Nitridation of Various Anodes in a Solution of 
Ammonium Trinitride. A. W. Browne, M. E. Hotmes and 
J.S. Kine (J. Amer. Chem. Soc., 1919, 41, 1769—1776. Compare 
A., 1911, ii, 1084, 1085; 1913, 11, 583).—Solutions of 1 gram of 
ammonium azide in 36 c.c. of liquid ammonia were electrolysed at 
— 67°, using anodes of copper, silver, cadmium, aluminium, lead, 
antimony, iron, and nickel. The gas evolved at both anode and 
cathode was measured, and the loss of weight of the anode deter- 
mined. It is shown that copper anodes undergo electrolytic corro- 
sion to an extent indicating the formation of some cuprous azide, 
CuN;, with cupric azide, CuN,, as the main product. No gas was 
liberated at the anode. With silver, cadmium, lead, and antimony 
anodes the corrosion resulted in the formation of normal azides, 
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AgNs;, CdN,, PbN,, and SbNg, without liberation of gas at the 
anode. Aluminium, iron, and nickel anodes undergo corrosion, 
accompanied by the liberation of nitrogen. The aluminium anode 
became coated with a bulky pyrophoric scale of varying colour and 
texture. Deep red ferric azide, FeNg, was obtained in solution 
when an iron anode was employed, but this product was ammono- 
lysed and yielded an ammono-basic ferric azide. A pink deposit 
was formed on the nickel anode, presumably an ammono-basic nickel 
azide. : J. F.S. 


Some Properties of Nitrogen Trioxide, Pure or in Solution 
in Nitrogen Peroxide. Gxorces Baume and Marius RosBerr 
(Compt. rend., 1919, 169, 968—970).—The authors have studied 
the melting-point and vapour-pressure diagrams of the system 
nitrogen trioxide—nitrogen peroxide. The melting-point diagram 
is normal, and has a single eutectic in the neighbourhood of the 
freezing point of pure nitrogen trioxide. From the vapour-pressure 
curves between — 80° and 35°, the author deduces the b. p. of pure 
nitrogen trioxide to be —27°/760 mm. 

Pure nitrogen trioxide can only exist at very low temperatures in 
the solid state or in the liquid state under pressure of nitric oxide. 
At temperatures above —100° it dissociates. It is not possible to 
distil it in a vacuum because of the immediate formation of an 
atmosphere of nitric oxide at temperatures at which distillation is 


possible. W. G. 


Silicon Hydrides. VII. Protosiloxane, O:SiH,. ALFrrep 
Srocx and Kart Somizsxr (Ber., 1919, 52, [4]; 1851—1860. Com- 
pare A., 1918, ii, 111).—In the earlier paper it was shown that di- 
bromomonosilane reacts with water to form polymerides of protosil- 
oxane, O:SiH,. The unimolecular form has now been obtained as a 
gas by the action of the required amount of water vapour on dichloro- 
monosilane in a very large flask under greaily reduced pressure. It 
has an extraordinary tendency to polymerise, much more so than the 
analogous carbon compound, formaldehyde, in consequence of which 
the flask must be perfectly clean and smooth. Liquid and solid 
polymerides are formed immediately on condensation. The liquid 
ones are like benzene, and can be obtained conveniently as a solu- 
tion by shaking a benzene solution of dichloromonosilane with water. 
These benzene solutions are fairly stable towards water, but reduce 
silver nitrate in the cold. They correspond roughly with (SiH,O),. 
The solid polymerides are insoluble. All the polymerides react with 
sodium hydroxide according to the equation SiH,O+2NaOH= 
Na,SiO, + 2H,. J.C. W. 


Constitutional Formule of Kaolinite and other Silicates. 
RupoLtr WEGSCHEIDER (Zeitsch. Elektrochem., 1919, 25, 352).—It 
is shown that the constitutional formule of polysilicates must be 
written with the silicon atoms joined through oxygen and not 
directly with one another. Compounds with the silicon atoms directly 
united are reducing agents and unstable. Further, if the polysili- 
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cates are considered as having the silicon atoms directly united it 
will follow that the oxygen atoms must also be directly united, 
which again will point to instability. The combination of a strongly 
reducing group, —Si-Si-, with a strongly oxidising group, -O-O-, 
will, of necessity, give a compound of an extremely unstable charac- 
ter, which is certainly not the case with the polysilicates. [See also 
Simmonds, T., 1904, 85, 681; Pukall, A., 1910, ii, 780; Manchot, 
A., 1910, ii, 1060.] J. F.S. 


Theory of Binary Mixtures. V. Vapour Pressure and 
Molecular Constitution of LiquidArgonand Argon-Nitrogen 
Mixtures. F. Dotxezatex (Zertsch. phystkal. Chem. 1919, 93, 
585—595. Compare A., 1916, ii, 13z).—A theoretical paper, in 
which, using the experimental data previously published, the asso- 
ciation constants are calculated from the saturation pressure of 
the mixture, and also the molecular constitution of the mixtures 
and pure argon, the saturation pressures of the liquid mixtures and 
the constitution of the vapour. It is shown that liquid argon is 
partly composed of diatomic molecules and has an association con- 
stant at 85°11° abs. of A=0°20. Hence at low temperatures argon 
possesses chemical affinity, and consequently argon compounds are 
to be expected at low temperatures. There is therefore no funda- 
mental difference between the inactive gases and other gases, but 
only a difference of degree. When liquid argon is diluted with 
liquid nitrogen the diatomic molecules dissociate according to the 
law of mass action. The vapour tension of liquid argon—nitrogen 
mixtures, as well as the constitution of the vapour, may be calcu- 
lated at all concentrations he means of the author’s theory of 
solution (A., 1909, ii, 22 J. ¥. &. 


Preparation of Metallic Potassium. Frirvz C. Wicket and 
Wa ter Loeset (D.R.-P. 307175 ; from Chem. Zentr., 1919, iv, 361). 
—Accurately measured quantities of metallic sodium and potassium 
hydroxide are melted together with exclusion of air, so that sodium 
oxide is formed and potassium is volatilised from the mixture (at 
about 670°), and suitably condensed. Hydrogen is obtained as 
by-preduct. The process is suitable for the manufacturing scale. 

H. W. 


The Autoxidation of Sodamide. Hans Scurapgr (Zeitsch. 
anorg. Chem., 1919, 108, 44—48).—The amides of the alkali 
metals are known to undergo autoxidation, with the formation of 
nitrite, hydroxide, and ammonia. When finely divided sodamide 
is exposed to air in presence of a little water, a yellowish-red oxida- 
tion product is formed, which is now shown to be a peroxide, 
probably of the formula NaNH,,0,. The peroxide formed was 
estimated by adding the product to a cold saturated solution of 
barium chloride, when barium peroxide was precipitated, and was 
estimated in the usual way. It was found that a sample of 
sodamide gave in fifty-eight days at ordinary temperature 0°44 
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mol. % peroxide and 6°9% nitrite. In dry air, autoxidation does 
not take place at the ordinary temperature, but at 100° to 110° the 
peroxide is slowly formed. The peroxide is stable in dry air, but 
in moist air is changed into a white substance, the aqueous solution 
of which gives the peroxide reaction. E. H. R. 


Solubility and Fusion Relations at High Temperatures 
and Pressures. Gzorce W. Morry (J. Eng. Club, Philadelphia, 
1919, 35, 509—519).—-An address. The preparation of the com- 
pounds monopotassium aluminate, K,O,A1,O3, large, octahedral 
crystals, and monopotassium ferrite, K,O,Fe,O3, large, red, octa- 
hedral crystals, decomposed by water below 500°, is mentioned. 

CuemicaL ABSTRACTS. 


The Properties of Ammonium Nitrate, I. The Freezing 
Point and Transition-temperatures. RecGinaLp Greorce Karty 
and Tuomas Martin Lowry (T., 1919, 115, 1387—1404). 


Action of Bromine on Calcium Carbide. Epwarp Barnes 
(Chem. News, 1919, 119, 260—261).—Liquid bromine acts slowly 
on calcium carbide at ordinary temperatures, producing carbon 
hexabromide and calcium bromide. 4°5 Grams of finely powdered 
calcium carbide, treated with 45 grams of purified dry bromine in 
a 50 c.c. bottle for five months, gave a product which, after removal 
of excess of bromine, weighed 32:4 grams and contained 22 grams 
of hexabromoethane, 8°8 grams of calcium bromide, and 0°2 gram 
of unchanged calcium carbide. Calcium carbide and bromine 
heated in sealed tubes at 100°, until no further action was apparent, 
produced carbon and calcium bromide. Dry chlorine was found to 
have no action on calcium carbide exposed to it at the ordinary 
temperature for two months. 8S. 8S. A. 


Reduction of Barium Nitrate by the Alternating Current. 
P. WencER and A. Lusomirsxi (Ann. Chim. anal., 1919, [ii], 1, 
339—342).—With lead electrodes, the yield of nitrite increases with 
the amperage, but with mercury electrodes the maximum yield is 
obtained with 0°6 ampere; the yield also increases with temperature 
in the case of lead electrodes, and decreases with aluminium or zinc 
electrodes. Temperature has little, if any, effect when copper, 
cadmium, or magnesium electrodes are employed. The oxygen 
liberated from the nitrate combines with the electrode, forming 
suboxides (copper, mercury, cadmium, and tin electrodes), hydr- 
oxides (lead, zinc, aluminium, and magnesium electrodes), or oxides 
(nickel and silver electrodes). The nitrate is not reduced by the 
metallic electrodes unless the current is passing. W. P. &. 


Purification of Magnesia. Conditions in which Periclase 
or Crystalline Magnesia is Formed. J. Meunier (Bull. Soc. 
chim., 1919, [iv], 25, 560—562).—Magnesium oxide may be freed 
from contained calcium by igniting the material at a red heat and 
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subsequently, after cooling, extracting it with successive quantities 
of a 10% sucrose solution until the last extract does not give any 
turbidity with ammonium oxalate. If such material is then washed 
with water, dissolved in hydrochloric acid, the solution evaporated 
to dryness, and the residue gradually heated in a covered crucible 
until it attains a red heat, magnesium oxide is obtained in the form 
of crystals of periclase on the lid and sides of the crucible and on 
the surface of the amorphous oxide in the crucible. The material 
so obtained is very pure. W. G. 


Concentrated Thallium Amalgams: their Electro- 
chemical and Thermochemical Behaviour ; Densities and 
Freezing Points. Tuzopore W. Ricwarpsand Farrincton DaNIELs 
(J. Amer. Chem. Soc., 1919, 41, 1732—1768).—The electromotive 
force, density, specific volume, specific heat, heat of dilution, and 
freezing point of thallium amalgams up to a concentration of 40°9% 
thallium have been experimentally determined. The heat of solu- 
tion of thallium in mercury and in various amalgams has also been 
determined. The #.M.F. measurements were made at 20°, 30°, 
and 40°, and are shown to be much greater than demanded by the 
simple concentration law. The temperature-coefficients of the 
E.M.F.’s have been calculated for the various amalgams, and they 
are found to be less than is demanded by the gas law and vary as 
the concentration increases. The solution volume of thallium is 
remarkably constant, varying only from 17:47 to 17-51, but it is 
somewhat larger than the specific volume (17°21) of thallium. 
Thallium, therefore, must expand on amalgamation. The 
coefficients of expansion were calculated from these results, and 
found to diminish with increasing concentration. The heat 
capacities were found to be distinctly larger than the sum of the 
heat capacities of the thallium and mercury in the amalgam. This 
excess is greater in dilute than in concentrated amalgams. The 
heat of dilution with mercury was determined at 20°, and from 
the results the values at 30° and 325° were calculated. Although 
the heat of dilution of thallium amalgam is a very different effect 
from the transfer of thallium from one amalgam to another, it is 
shown that either of these effects may be calculated from the other. 
Within the limits of experimental error, the heat: effects in the cells 
of which the #.M.F. was measured may be calculated from either 
the heat of dilution of the amalgams, or the heat of solution of 
thallium in the amalgams, or the temperature-coefficient of the 
E.M.F., each of these three methods giving essentially identical 
results within the limits of experimental error. The freezing points 
of amalgams containing from 16 to 45 atomic % of thallium were 
found to give a curve indicating conclusively the existence of the 
solid compound Tl,Hg;. The single potential of pure electrolytic 
thallium was found to be about 2°5 m.v. more negative than that of 
saturated thallium at the ordinary temperature. J. F. S. 


Nitrous-Nitric Complexes of Thallium. L. Roxia and 
G. BELLADEN (Gazzetta, 1919, 49, ii, 217—224).—Thallium nitrite, 
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like barium, strontium, and calcium nitrites (compare Vogel, A., 
1903, ii, 591), has a specific electrolytic conductivity below that of 
the corresponding nitrate, and undergoes normal dissociation. The 
LM... of the cell, thallium amalgam | .V/10-thallium nitrite | normal 
electrode, is 0°667 volt at 25°, the same value being obtained if 
the nitrite is replaced by the nitrate. 

Peters found that lead nitrate and nitrite interact in solution, 
forming well-defined compounds containing both salts. Similarly, 
thallium nitrite and lead nitrate react, yielding compounds contain- 
ing Pb, Tl, NO;, NO, and OH. With potassium nitrite and 
thallium nitrate, however, despite wide variations in the concentra- 
tions of the reacting solutions, no product containing potassium 
could be obtained ; the nitrate—nitrites formed, although they have 
compositions differing greatly from those of Peters’ salts, are stable 
and may be recrystallised unchanged. If the two reacting salts 
are taken in molecular proportions, the resultant product has the 
percentage composition Tl 76°65, NO, 20°58, and NO, 2°76, whilst 
in the proportion TINO, and 2KNO, the compound obtained has 
the formula Tl,.N,O,, the ratio of NO, to NO, in the complex ion 
being 2:1. With 3 mols. of potassium nitrite and 1 mol. of 
thallium nitrate, the product’ has the percentage composition Tl 
82°78, NO, 6°64, NO, 5°80, and OH 4:78, and with 4 mols. of the 
nitrite to | mol. of the nitrate the composition is Tl] 86°22, NO, 
1-27, NO, 4°17, and OH 8°34. = a 8 


Investigations on some Rapid Low Temperature Reactions 
by means of Heating Curves. J. Arvip HepvaLt and Nits 
von ZWEIGBERGK (Zeitsch. anorg. Chem., 1919, 108, 119—136).— 
In a previous paper (A., 1919, ii, 26) it was shown that the decom- 
position of barium peroxide takes place at a much lower tempera- 
ture in presence of all modifications of silica than when heated 
alone, a certain amount of barium silicate being formed at the 
same time. The behaviour of a great number of other oxides when 
heated with barium peroxide has now been studied by examining 
the heating curves of the mixtures in molecular proportions. 
Cuprous oxide reacts violently with barium peroxide at about 130° 
and is completely oxidised to cupric oxide. The latter decomposes 
barium peroxide catalytically, the optimum temperature being 
about 660°. Magnesium and calcium oxides start the decomposi- 
tion of the peroxide at 250° and 310° respectively, whilst zinc oxide 
brings about slow decomposition between 200° and 370°, and at 
the same time forms barium zincate. Purely catalytic actic., is 
shown by cadmium oxide, lanthanum oxide, and cerium peroxide, 
whilst zirconium oxide and stannous and stannic oxide are without 
action. Alumina acts catalytically and forms an aluminate. 
Titanium oxide and barium peroxide in molecular proportions, when 
heated below 300°, evolve oxygen slowly; above 300° a titanate is 
formed, probably BaTiO,. When the proportions 2BaO, to TiO, 
are used, a basic titanate, completely soluble in acetic acid, is 


formed. Litharge and barium peroxide between 300° and 400° 
oe 
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give no oxygen, but form a brown product, the nature of which 
has not been determined. Above 500°, much oxygen is evolved 
and a product formed, probably Ba,PbO,, which leaves a residue 
of lead peroxide when treated with nitric acid. Vanadium pent- 
oxide reacts vigorously with barium peroxide. When equimolecular 
proportions are used, reaction begins at 215° and is ended at 530°, 
barium metavanadate, Ba(VO,)., being formed. With 2BaQ,, the 
metavanadate is first formed, but at 375° a second, very vigorous, 
reaction starts, and the colour changes from brown to white, the 
product formed being apparently Ba,V,O;. Tantalum pentoxide 
also reacts vigorously, with formation of a tantalate. When 
arsenic trioxide is heated with barium peroxide (3 mols.), arsenic 
pentoxide is first formed at 310° to 410°, and above 465° evolution 
of oxygen begins and’ barium arsenate is formed. Antimony tri- 
oxide behaves differently, as at 200° oxygen is evolved with almosi 
explosive violence. Bismuth trioxide starts a gradual evolution of 
oxygen at about 250°, and higher oxides of bismuth, or compounds 
of these with barium oxide, appear to be formed. Chromium 
sesquioxide is rapidly oxidised above about 225° without evolution 
of oxygen, barium chromate being formed. The oxides MoQO,, 
WO,, U,O,, and UO, all cause evolution of oxygen and form 
molybdates, tungstates, and uranates respectively. The lower 
oxides of manganese are all oxidised, barium manganate being 
formed. Ferric oxide acts catalytically, and at the same time 
ferrate is formed. Nickel and cobalt oxides both act catalytically, 
and are at the same time changed into higher oxides, which, how- 
ever, do not agree in their properties with the known peroxides of 
these metals. E. H. R. 
Basic Exchange in Permutite. V. Rorumunp and G. 
Kornretp (Zeitsch. anorg. Chem., 1919, 108, 215—225).—In a 
previous paper (A., 1918, ii, 315), basic exchange between univalent 
metals in permutite was studied. The inquiry has now been 
extended to bivalent metals, with the study of the exchange between 
copper permutite and the nitrates of magnesium, calcium, 
strontium, and barium, and it has been confirmed that, with 
equivalent ions, the reaction is independent of the dilution. The 
tendency to permutite formation is least with magnesium, and 
increases steadily from calcium to barium. For the equilibrium 
between uni- and bi-valent ions, the equation takes the form 
(c,')?/ cg! . (€g/¢;?) =K, and this formula has been verified for the 
exchange between silver permutite and barium nitrate, and for 
that between calcium and sodium in sodium and calcium permutites. 
In the latter case a gap was found in the series, showing that 
calcium and sodium permutites are not completely miscible. The 
equilibrium for these cases is not independent of the dilution. A 
few experiments on the exchange between lanthanum and silver 
permutites showed that in this case the dilution has a marked 
influence on the equilibrium. E. H. R. 
Preparation of Colloidal Mercury by Cathodic Dis- 
integration. A. Gursier and G. L. Weise (Kolloid Zeitsch., 1919, 
25, 97—100).—Colloidal solutions of mercury may be prepared by 
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striking an are between a clean mercury surface and a thin 
platinum foil cathode under water. The most suitable current to 
employ for the purpose is 3—4 amperes at either 110 or 220 volts. 
By this means, at ordinary temperatures, the sols are obtained, 
which have a grey colour, and change from light grey to bluish- 
grey and then to grey as the concentration increases. The sols are 
not very stable; on keeping, they coagulate in about twenty-four 
hours, and are coagulated by very small quantities of electrolytes. 
In all cases, the coagulation is irreversible. Much more stable sols 
are produced when a protecting colloid is present ; thus, using 1:10 
or 1:50 gum arabic solution in water, grey sols are produced, which 
may be preserved for ten to fourteen days. These sols are also 
very sensitive to electrolytes and are irreversibly coagulated by the 
addition of alcohol. J. F.S. 


Scandium. R. J. Meyer and B. Scuweie (Zevtsch. anorg. Chem., 
1919, 108, 303—-317).—It was shown in a previous paper (A., 1914, 
ii, 369) that the atomic weight of scandium given in the Inter- 
national tables cannot be accepted as a final figure. The impuri- 
ties likely to be present in scandium preparations separated by the 
usual methods from the other rare earths are traces of thorium and 
of the elements of the yttrium earths. It has now been found that 
complete separation of scandium from these impurities can be 
effected by fractional crystallisation of scandium formate or of 
ammonium scandium fluoride, (NH,),ScF;. A sample of scandium 
oxide, the spectrum of which showed no trace of yttrium lines and 
only faint traces of those of thorium and ytterbium, was frac- 
tionated by the formate method, and when the most soluble frac- 
tion was examined spectroscopically, the lines of all these elements 
showed up very strongly, showing that the spectroscopic test for 
them is not so sensitive as is usually supposed. The least soluble 
fraction appeared to be pure scandium formate, and the atomic 
weight of the metal, determined by the sulphate method, was 45°33 
to 45°35. Ammonium scandium fluoride was crystallised from hot, 
weakly ammoniacal aqueous solution. The impurities separated 
first from the hot solution, and after these had been filtered off, the 
solution was allowed to cool. After two or three such crystallisa- 
tions, the spectrum of the double salt showed no signs of the 
presence of foreign elements. Atomic weight determinations on 
the pure materials thus prepared were made by Hénigschmidt by 
analysis of scandium bromide, the mean result of a series of experi- 
ments pointing to 45-1 as the true atomic weight of scandium (A., 
1919, ii, 285—286). This is one whole unit above the accepted 
value. The present authors confirm Hénigschmidt’s conclusion that 
an exact determination of the atomic weight cannot be made by 
the sulphate method, on account of the impossibility of preparing 


a pure scandium sulphate free from both basic and acid salts. 
E. H. R. 


The Changes Undergone by certain Alloys of Aluminium. 
Lion Guinier (Compt. rend., 1919, 169, 1042—1043).—It has 
2*—2 
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been shown previously (A., 1902, ii, 264) that certain alloys of 
aluminium with either iron, manganese, or nickel rapidly crumble 
to powder in the air. These experiments have been repeated, and 
this time the alloys of aluminium with iron or nickel remained 
stable. The aluminium—manganese alloy, containing 85:°4% of man- 
ganese, crumbled very rapidly in the air, but more slowly in 
oxygen, nitrogen, or hydrogen, without gaining in weight. The 
change is to an allotropic modification. Similarly, an alloy of 
aluminium and antimony fell to powder in moist air, but not in 
dry air, but in this case the change was chemical, oxidation taking 
place. w. &. 


The Ternary System, Aluminium-Copper-Zinc, with 
Reference to Zinc in Particular. V. Jars (Int. Zettsch. 
Metallog., 10, 1—44; from Chem. Zentr., 1919, iii, 512—614). 
—The literature of the binary systems Al-Zn, Al—Cu, and Cu-Zn 
is critically reviewed, in addition to that of the ternary system, 
with reference to copper. The author has chiefly investigated the 
portion of the system Al—Zn—CuAl-CuZn,. This can be resolved 
into four equilibria triangles, to each of which a ternary, non- 
variant, pseudo-eutectic point belongs, which (except in one 
doubtful case) lies outside the equilibrium triangle. At 424°, with 
68% zine, 12% copper, and 20% aluminium, reaction is expressed 
by the scheme: aluminium mixed crystals + fused mass — Al,Zng + 
CuAl, ; at 418°, with 72% zine, 11-°5% copper, 16°5% aluminium, the 
equation is CuAl,+fused mass — Al,Zn,+CuAl; at 406°, with 
79°5% zine, 9% copper, and 11°5% aluminium, equilibrium occurs as 
follows: Al,Zn,+CuZn, = fused mass; at 385°, with 94% zine, 1% 
copper, 5% aluminium, the reaction is CuZn,+fused mass = 
Al,Zn, + Zn, mixed crystals; at 590°, with 76% zinc, 23% copper, 
11% aluminium, equilibrium occurs thus: 5+fused mass — 
CuAl+CuZn,. Ternary compounds were not observed. The alloys 
were prepared by melting the requisite amounts of the pure metals 
in unglazed crucibles in an electric furnace with alloys containing 
20, 50, and 70% of copper. The temperatures were measured with 
platinum—platinum rhodium or with silver-nickel thermo-elements 
(calibrated by the m. p.’s bismuth 269°, lead 327°, zine 419°, 
$b 630°5°). The changes in the solid alloy resulting from 
the decomposition of the compound Al,Zn, at 256° were not 
investigated. The microscopic observations were made _ with 
sections etched with aqueous sodium hydroxide solution (2%) or 
alcoholic picric acid (2%). 

The mechanical properties of alloys of aluminium, copper, and 
zinc, rich in the latter, have been investigated; to secure a near 
approach to the technical alloys, commercial zinc containing about 
1% of lead was used. The hardness of slowly cooled specimens in 
the system Zn—Al increases rapidly with the aluminium content to 
about 70 at 10% Al, remains constant to about 20% Al, and then 
increases very slowly; it reaches a maximum in the system Zn—-Cu 
at about 5% Cu, sinks to a minimum at 12—14% Cu, and subse- 
quently increases very rapidly. The minimum of the Zn—Cu alloy 
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is also observed in the ternary system Al—Cu—Zn in slowly cooled 
specimens, but is absent from quickly cooled specimens; the hard- 
ness increases considerably more uniformly. The tenacity of 
Cu-Zn alloys shows a maximum at about 10% Cu, whilst that of 
Zn—Al alloys increases fairly rapidly with addition of copper to 
about 8—10% Cu, and then sinks. Fractured surfaces of zinc 
become finer by addition of aluminium without altering the usual 
structure ; addition of copper causes little alteration in the region 
of the zinc mixed crystals, but subsequently the fracture is more 
finely granular. The compressibility of alloys of zinc 90%, Cu 6%, 
and Al 4% has also been investigated. The tenacity and hardness 
of brass or ordinary bronze is readily attained in Al-Cu—Zn alloys, 
but the brittleness of the latter make them an imperfect substitute 
for the former. 

The technical possibilities of Al-Cu—Zn alloys rich in the latter 
are discussed. The maximum useful copper content is estimated 
at about 10%, the minimum at about 4%. Aluminium should not 
exceed 5%, and should be diminished with increasing amounts of 
copper. The alloys are not suitable for steam; they oxidise too 
readily, only withstand moderate pressure, and are corroded by 
many salt solutions, alkalis, and natural waters. They can only 
be used with caution in making parts subject to considerable 
mechanical strain. They are frequently useful for fine mechanical 
work, such as physical instruments. H. W. 

The Ternary Systems, MgO-Al,0,-SiO, and CaO-Al,0,- 
MgO. A. Meissner (Zement, 8, 296—298, 308—310; from 
Chem. Zentr., 1919, iii, 511).—The temperature—concentration 
relationships in the first system of the different crystalline phases 
in equilibrium with the liquid phases have been investigated, and 
the results are expressed in diagrams and by a model. A ternary 
compound, 2MgO,Al1,0.,Si0,, unstable at its m. p. and showing 
considerable tendency to the formation of mixed crystals, has been 
observed in two forms; the unstable, p-variety crystallises from 
glasses at a temperature of about 950°, and passes at a somewhat 
higher temperature into the stable a-variety. The properties of 
both forms, more particularly of the a-form, are similar to those 
of the mineral cordierite. The system CaO-—Al,O,-MgO is can- 
paratively simple, since it does not yield a ternary compound which 
is stable in the presence of the liquid phase. Its investigation, 
therefore, is concerned with the equilibrium of the components 
CaO, Al,O,, and MgO, and of their binary compounds, 3CaO,A1,Og, 
5CaO0,3A1,0,, CaO,Al,0,, 3Ca0,5Al1,0,, MgO,Al,0O,, in ternary 
solution. The results are expressed in a series of temperature— 
concentration diagrams. A new form of aluminium oxide is 
designated B-Al,O,. The relationship of each of the forms in the 
binary system MgO-A1,O, demands the presence of solid solutions, 
the amount of which has been estimated. H. W. 

Manganese-Bismuth, Manganese-Zinc, and Manganese- 
Silver Alloys. Paut Siepe (Zeitsch. anorg. Chem., 1919, 108, 


161—183).—The condition diagram for manganese—bismuth alloys 
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has been determined by the cooling curve method. The two metals 
are not completely miscible. When more than 23% of manganese 
is present, two layers are formed, the upper consisting of practic- 
ally pure manganese, whilst the lower is a 23% solution of man- 
ganese in bismuth. Five arrest points were found, corresponding 
with five crystalline phases. The eutectic horizontal is at 259°, and 
the other four horizontals, corresponding with the arrest points, are 
at 442°, 597°, 1043°, and 1252°. The last represents a eutectic 
containing at most 0°5% bismuth, which lowers the melting point of 
manganese 13°. From alloys containing up to 0°5% of manganese, 
pure bismuth first separates; with 0°5 to 9% of manganese, the 
first compound separates ; from 9% to 11% a second compound, and 
from 11% to 20% a third. The nature of the compounds has not 
been determined. Between 23% and 99-5% of manganese there is 
a complete gap. The microscopic appearance of the different 
crystalline phases is described. The hardness of the alloys increases 
with the manganese content. They are ferromagnetic, and this 
property has been shown to be peculiar to the first compound, 
erystallising from alloys containing between 0°5% and 9% of 
manganese. 

Alloys of zinc and manganese could be prepared containing only 
up to 50% of manganese. Those containing from 0% to 11% of 
manganese show an arrest point at 416°, the eutectic point. The 
eutectic compound contains a very small, undetermined quantity 
of manganese, which lowers the melting point of zine 3°. The 
mixed crystal constituent of the eutectic contains 11% of man- 
ganese, and a series of mixed crystals are formed containing up to 
50% of manganese. The alloys are brittle and increase in hard 
ness as the manganese content increases. 

The behaviour of a series of manganese-silver alloys with a 
number of chemical reagents has been studied. A sharp distinc- 
tion was found between those containing 0°22 and 0°24 mol. of 
manganese and those containing 0°26 and 0°28 mol. respectively. 
The latter pair were readily attacked by silver sulphate solution, 
with deposition of silver; by copper acetate and copper sulphate, 
with deposition of copper; and by sulphuric and hydrochloric acids, 
with liberation of hydrogen, whilst the former pair, containing less 
manganese, were unattacked. There was found a similar sharp 
difference when the electric potentials of the two pairs were com- 
pared. Those alloys containing more than 0-25 mol. of manganese 
appear to behave, both chemically and electrically, practically as 
pure manganese. E. H. R. 


Fluoro-salts of Tervalent Manganese. I. Betiucci (Gazzetta, 
1919, 49, ii, 180—-186).—The author has isolated the tervalent 
manganese fluoro-salt which causes the anomalous results obtained 
when Lunge’s method of estimating nitrous acid by means of per- 
manganate is applied to solutions containing fluorine ions in high 
concentration (compare A., 1919, ii, 476). This salt, K,MnF,,H,0, 
which belongs to the only known type of fluo-salts of tervalent 
manganese, may be obtained by the action of nitrous acid in 
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presence of hydrofluoric acid either on potassium permanganate 
or on a manganous salt, the nitrous acid acting in the former case 
as a reducing agent and in the latter as an oxidising agent. 


a A 


The Atomic Weight of Iron. A ois Bivecki (Zeitsch. anorg. 
Chem., 1919, 108, 318—320).—In a previous paper, the atomic 
weights of silver and oxygen were compared through that of man- 
ganese (this vol., ii, 26). A similar comparison can be made 
through the atomic weight of iron. Baxter, by analysis of ferrous 
bromide, found Fe=55°8378 when Ag=107-88, or Fe=55-90 when 
Ag=108°00. By analysis of ferric oxide, Richards and Baxter 
obtained in two series of experiments 55-90 and 55-883, taking 
O=16. A careful comparison of the data of the individual ex- 
periments establishes the fact that the ratio of silver to oxygen 
must be 108:16 or 107°88:15-9822, thus confirming the conclusion 
which was arrived at from a consideration of the atomic weight of 
manganese. E. H. R. 


The Penetration of Iron by Hydrogen. T. 8S. Futter 
(Trans. Amer. Electrochem. Soc., 36, 16 pp.).—Penetration of 
iron by molecular ‘hydrogen begins at 325° and increases .rapidly 
with the temperature, but nascent or atomic hydrogen penetrates 
iron at the ordinary temperature, as shown by these experiments. 
An iron tube with 1/16-in. walls, connected at the ton to a U-tube 
device for measuring the volume of gas entering the tube through 
its walls, was immersed in a 1% solution of sulphuric acid. 
Hydrogen generated on the outside of the tube passed through the 
walls, the rate varying with the conditions. The rate was greater 
for a unit immersed without electrical connections than when the 
unit was used as a cathode, but in the latter case the greater the 
current the greater is the penetration. The rate also increases 
with temperature. Copper is not penetrated by nascent hydrogen, 
but a coating of tin on the iron increases the rate. Results are 
given for other conditions and electrolytes. It was proved that 


there was no penetration by acid, but by gas alone. 
CHEMICAL ABSTRACTS. 


Tin Hydride. I. Fritz Panern and Kart Firrn (Ber., 1919, 
52, [B], 2020-—2029).-The authors have applied the method which 
was successfully used in the study of bismuth hydride (Paneth and 
Winternitz, A.,.1919, ii, 68) to the problem of the isolation of a 
hydride of tin. An alloy of tin and magnesium, corresponding 
with the formula Mg,Sn, is dissolved in 4N-hydrochloric or 
sulphuric acid ; the gas which is evolved is filtered through cotton- 
wool, dried by calcium chloride and phosphoric anhydride, and led 
through a heated hard-glass tube ; a mirror of metallic tin is formed 
in close proximity to the hot part of the tube, which, when well 
developed, consists of three zones, a whitish-grey, blackish-grey to 
black, and finally brown in colour. The reactions of the mirror 
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are very fully described, the most distinctive of them being the 
insolubility in cold, concentrated nitric acid, and the formation of 
purple of Cassius and’ calomel by gold and mercuric chlorides, 
respectively, after preliminary treatment of the ring with dry, 
gaseous hydrogen chloride. Preliminary experiments also show 
that the gas can be condensed by liquid air and re-evaporated with- 
out decomposition, so that its collection in some quantity appears 
possible. The yields, however, are as poor as in the case of bismuth 
hydride, only a few thousandths per cent. of the tin of the alloy 
being converted into the hydride. 

[With A. Marscua.t. ]|}—Preliminary experiment appears to show 
that lead hydride can exist in the gaseous state. It is formed from 
the magnesium-—lead alloy in yield which is worse than in the cases 
of bismuth or tin, but better results are obtained by an electrolytic 
process of reduction. H.W. 


The Question of the Existence of Zirconium Monoxide. 
Rosert Scwwarz and Hvuco Detster (Ber., 1919, 52, [B). 
1896—-1903).—Winkler (A., 1890, 1375), Dennis and Spencer (A.., 
1896, ii, 558), and Wedekind (A., 1905, ii, 596) have studied the 
reduction of zirconium dioxide by magnesium, and obtained black 
powders which recombined with oxygen on heating in the air, the 
increase in weight approximating to that required by the formula 
ZrO. The experiments have been repeated under various condi 
tions (in a Rose crucible, in a combustion tube in an atmosphere 
of carbon dioxide, in porcelain tubes at 1000° filled with carbon 
dioxide or hydrogen or evacuated, and in a crucible fired by 
thermite), but it is found that it is quite accidental that the black 
powder left after removing the excess of magnesium and its oxide 
should increase by the theoretical quantity (nearly 15%) on heating 
in oxygen. In fact. the more quickly the reduction is performed, 
the greater is this subsequent absorption of oxygen, rising in one 
case to 28%. 

It appears, therefore. that the black powder is a mixture of 
metallic zirconium and its dioxide. To test this assumption. various 
specimens of the powder were heated at about 250° in a stream of 
chlorine or at high temperatures in hydrogen chloride gas, the 
sublimate being analysed. It was expected that the free metal 
would give the tetrachloride, the dioxide remain unattacked, and 
the monoxide, if any, produce water in the case of hydrogen 
chloride. No indication whatever could be obtained of the presence 
of the monoxide. The sublimate consisted of the tetrachloride 
and its weight agreed exactly with the increase of weight suffered 
by the powder when heated in oxygen. The dioxide is not attacked 
at all, even at 500°. J.C. W. 


Zirconyl Compounds with the Oxy-halogen Acids. F. P. 
VENABLE and I. W. Smirney (7. .Jmer. Chem. Soc., 1919, 41. 
1722—1727).—-Zireconium hydroxide does not dissolve in iodic acid, 
and therefore zirconium iodate was prepared by adding iodie acid 
solution to a solution of zirconyl chloride, when a white precipitate, 


INORGANIC CHEMISTRY. ii. 43 


insoluble in water, alcohol, and ether, was obtained. It was decom- 
posed by hydrochloric acid, with evolution of chlorine, and at 125° 
iodine was evolved. The precipitate was filtered without any wash- 
ing, and other samples were filtered and washed with measured 
volumes of water with the object of determining the amount of 
hydrolysis. The unwashed precipitate had the composition 
ZrO(OH),,.2ZrO(10,), when obtained from concentrated solutions, 
but from dilute solutions the salt is more basic and has the com- 
position 5ZrO(OH),,8ZrO(1O,),.. When the second compound was 
washed with 6 litres of water at the ordinary temperature, the 
compound had the composition 3ZrO(OH),,4ZrO(10,).. On wash- 
ing with 20 litres of boiling water, the compound 
2ZrO(OH ),,ZrO(10,), 

was obtained, and with 30 litres of boiling water the compound 
3ZrO(OH).,ZrO(10,), was produced. Zirconium hydroxide is 
readily soluble in 30% perchloric acid. When the action was 
allowed to take place at the ordinary temperatures, the compound 
ZrO(C1O,),., ACIO, crystallised out in large, triclinic crystals, but 
when perchloric acid was heated with an excess of zirconium hydr- 
oxide, the compound ZrO(OH),,9ZrO(C1O,), was obtained in 
crystal clusters, which were soluble in alcohol, ether, benzene, 
chloroform, or carbon tetrachloride, but could not be recrystallised 
from these solvents. On adding potassium chlorate to a cold con- 
centrated solution of zircony] perchlorate, crystals of basic zircony]l 
chlorate, ZrO(OH),,3ZrO(C1O,),, were obtained. The crystals 
were extremely deliquescent, very soluble in alcohol, but insoluble 
in ether. They were faintly yellow in colour, had an odour of 
chlorine dioxide, and oxidised organic matter very readily. 


J. F.S. 


Elimination of Vanadium from the Arsenical Waters of 
the Bellville District, Province of Cérdoba, Argentine. 
Freperico Reichert and Raut WERNICKE (Anal. Soc. Quim. 
Argentina, 1919, 7, 110—113).—-Solutions of ferric salts and of 
ferrous sulphate added in small quantities to alkaline solutions of 
sodium vanadate cause the precipitation of the vanadium as in- 
soluble ferric vanadate, and also by adsorption on the ferric hydr- 
oxide formed. It is proposed to apply the method for the 


simultaneous removal of arsenic and vanadium from natural waters. 
W.S. M. 


[Preparation of Potassium Pyroantimonate for the Esti- 
mation of Sodium.| J. D. van Lezuwen (Chem. Weekblad, 1919, 
16, 1426).-—Potassium pyroantimonate, which will remain un- 
affected for a prolonged period, is made as follows: 20 grams of 
potassium antimony! tartrate are mixed with an equal quantity of 
potassium nitrate, and the mixture is heated to redness in a 
crucible. When reaction has ceased, the lid is placed on the 
crucible, and heating continued for fifteen minutes. After cool- 
ing, 50 e.c. of warm water are added, and the mass stirred until it 
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becomes powdery. It is then filtered through a porcelain vacuum 
filter, the residue is treated with 100 c.c. of cold water, and trans- 
ferred with the filter paper to a flask containing 500 c.c. of boil- 
ing water. After boiling for one minute and rapidly cooling, some 
aluminium hydroxide is added, the mixture is shaken, and finally 
passed through an ordinary filter paper. W. J. W. 


Bismuth Thiosulphate Compounds. L. Vanivno and F. 
Mussenue (Arch. Pharm., 1919, 257, 264—-266).—The authors 
have prepared various double thiosulphates of bismuth by making 
use of bismuth—mannitol solution. Hauser (A., 1903, ii, 487) 
describes an unstable bismuth sodium thiosulphate, but a stable 
compound, BiNa,(S,O,);, which crystallises in small octahedra, is 
obtainable by the interaction of bismuth—mannitol solution and 
sodium thiosulphate in presence of manganese chloride. Bismuth 
ammonium thiosulphate, Bi(NH,)s(8.O3),,2H,O, forms a yellow 
precipitate, which soon changes colour, and on solution in water 
undergoes decomposition. Bismuth strontium thiosul phate, 

Sr,[Bi(S,0,), >, 
prepared from bismuth—mannitol solution and _ strontium thio- 
sulphate, forms a yellow, indistinctly crystalline mass, and under- 
goes hydrolysis when dissolved in water. The bismuth-silver com 
pound, similarly obtained, forms a yellow precipitate, becoming 
black in a few seconds; the bismuth-copper compound is pre- 
cipitated only on addition of alcohol. 

Unsuccessful attempts were made to prepare bismuth dithionate 
and trithionate. On addition of sodium trithionate (compare 
Willstatter, A., 1903, ii, 543) to bismuth—mannitol solution, the 
liquid soon blackens; as this behaviour is not shown by sodium 


dithionate, the presence of bivalent sulphur in trithionic acid is 
proved. rie 


Platotriammine Sulphite. D. Srrémnotm (Zeitsch. anorg. 
Chem., 1919, 108, 211—214).—When the ammonium salt of tri- 
chloroplatosulphonic acid is warmed in aqueous solution with excess 
of ammonia, platotriammine sulphite, Pt(NH,),SO., is formed as a 
sparingly soluble, white, microcrystalline powder. It seems to be 
identical with the substance which was described by Birnbaum 
(Annalen, 1869, 76, 142) as platotetrammine sulphite. When its 
hydrochloric acid solution is oxidised with chromic acid, the 
diammine, Pt(NH;),Cl,, is formed. Solubility determinations 
showed that only the trans-isomeride was formed. This conclusion 
was confirmed by the preparation of the oxalate, which is quite 
distinct from that given by the cis-compound. E. H. R. 


Platinitetrammine Disulphite. D. Srromnotm (Zeitsch. 
anorg. Chem., 1919, 108, 184—190).—To determine definitely 
whether the compound prepared by Cleve by the action of 
sulphurous. acid on Gros’s nitrate, PtCl,(NH,),(NO,),, contains 
bi- or quadri-valent platinum, a study of its formation, reduction, 
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and oxidation has been made, with the result that the compound 
has been proved to have the composition Pt(NHg;),(SOs).,2H,O. 
The yield of the disulphite obtained from the nitrate is only about 
66% of the theoretical, and a certain amount of sulphuric acid is 
formed during the reaction, but not so much as would be required 
to be formed if the platinum were reduced from the quadrivalent 
to the bivalent condition. When the compound is oxidised b 
means of chromic acid, the oxygen used is all accounted for by the 
oxidation of the sulphurous acid to sulphuric acid, that is to say, 
there is no oxidation of the platinum. The product of the chromic 
acid oxidation is a chromi-chromate of the formula 
[(OH),SO,Pt.(NH3)g|'¥Cr.0,,CrO,. 
By prolonged heating with dilute sulphuric acid, this compound is 
transformed into the salt, [(OH)(SO,)Pt(NHs),|Cr,O,, previously 
prepared by Cleve. The same two chromates were prepared from 
Rajevski’s nitrate, [(OH)CIPt(N Hs), |(NOs)o. 

When the platinitetrammine disulphite is boiled with water or 
heated with acids, platinotetrammine sulphate is formed, the quadri- 
valent platinum being reduced bv half the sulphurous acid, which 
becomes oxidised to sulphuric acid, whilst the other half of the 
sulphurous acid escapes. The same reaction takes place incom- 
pletely when the salt itself is heated. E. H. R. 


Mineralogical Chemistry. 


The Genesis of Petroleum as Revealed by its Nitrogen 
Constituents. Caartes F. Mapery (J. Amer. Chem. Soc., 1919, 
41, 1690—1697).—It has already been shown that the heavier 
varieties of petroleum in the California, Texas, Ohio, Canada, 
Russian, and similar iields are complex mixtures of the denser 
hydrocarbons with oxygen, sulphur, and nitrogen derivatives. 
They all differ widely in composition from the lighter varieties in 
the eastern territory. An examination of twenty-one specimens of 
the latter, however, discloses in every case the presence of nitrogen 
in amount varying from 0-01 to 0-48%, so that the conclusion is 
justified that nitrogen is contained in the petroleum of all the 
principal oil fields in forms of combination which could have had 
their origin only in the remains of vegetable or animal bodies. 
Presumptive evidence has been shown that the associated hydro- 
carbons in petroleum had the same origin. 

Nitrogen is estimated by Kjeldahl’s method on the one hand 
and by a process which is a combination of the Dumas procedure 
for nitrogen and the oxygen combustion for carbon on the other. 
For details of the latter and of the special precautions required in 


the estimation of such minute proportions of nitrogen in oils, the 
~ 2**_2 
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original paper must be consulted. The results obtained by the 
two methods show very fair agreement. H. W. 


Probable Identity of Peganite with Variscite. Lorrnzo 
Moscuerti (Atti R. Accad, Sci. Torino, 1917—-1918, 53, 652—656). 
—The author has analysed and examined physically Breithaupt’s 
peganite (J. Chem. Physik, 1830, 60, 308), his results indicating 
the identity of this mineral with variscite. The composition given 
by Hermann (/. pr. Chem., 1844, 33, 287) for peganite is 
erroneous. a a Fe 


Identity of Spangite with Phillipsite. F. Zamponini (Atti 
R. Accad. Sci. Torino, 1917--1918, 58, 47--54).—The spangite 
described by Mantovani (private communication, 1872) is found to 
be devoid of magnesium, and its crystallographic characters show 
that it is identical with the phillipsite of the leucitites found in 
the neighbourhood of Rome. a oe A 


The Minerals of the Valley of Gava in the Voltri Group ; 
a New Varietyof Talc. Emitio Repossi (Atti Soc. Ital. Sei, Nat., 
1918, 57, 131—-155).—The geology of the region is outlined and a 
number of minerals described. Crystallography or other features 
are given of garnet, vesuvianite, diopside, hornblende, chlorite. 
titanite, apatite, pyrite, magnetite, ilmenite, and calcite. Many of 


these are coated with a mineral, which seems to be a new variety 
of tale, and is named gavite, after the locality. Its properties are: 
colour, milk-white, yellow, or green, sometimes the colour of nickel 
salts; lustre in mass, velvety, on surfaces of individual blades, 
pearly ; structure, thin crusts with mammillary surface, made up 
of bunches of flakes. Microscopic study shows aggregate polarisa 
tion, with the optical properties: elongation, + ; extinction. 
parallel; interference colours, brilliant; # 1°544 and 1°582 by 
immersion method, about, double refraction thus 0-038; in all these 
properties it is similar to tale. It is infusible before the blowpipe. 
responds to tests for magnesium and silica, and is somewhat readily 
soluble in hydrochloric acid. Analysis gave: 


H,O HO 
SiO,. MgO. Fe,O,. at 110°. above 110° Total. 
59°20 28°57 3°23 1°45 6°61 99-06 


The water is expelled in two definite stages, in the amounts stated. 
Disregarding the water below 110°, the revised percentages corre- 
spond with the formula H,(Mg,Fe),Si,O,,. Gavite differs from 
tale in the high content of water and in its solubility in acid. 
CHEMICAL ABSTRACTS. 


The Oxidation of Lava by Steam. J. B. Fereuson (J. 
Washington Acad. Sci., 1919, 9, 539—546).—-It is generally sup 
posed that water vapour in volcanic gases would have an oxidising 
action on any ferrous iron present in the lava. Fresh Kilauean 
lava has been shown to contain 9°28% ferrous oxide and 1°92% ferric 
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oxide, and this fact might be used as an argument against the 
presence of a preponderance of water vapour in the gases. Very 
little is known, however, of the action of steam on silicate minerals 
containing ferrous iron, and a number of experiments are here 
recorded in which ground Kilauean lava was exposed to the action 
of water vapour in an atmosphere of nitrogen at 1000°. As a 
result of the heating, there was found a slight decrease in the 
ferrous iron content of the rock, but this occurred both in presence 
and absence of steam, which behaved as an inert gas. The experi- 
ments leave no doubt that a considerable amount of ferrous iron, 
when in silicate combinations, can exist in the presence of water 
vapour at high temperatures. When a sample of the lava was 
heated strongly in air for two hours, the ferrous iron content fell 
to 1°94%, but on again heating in a partial vacuum for four hours 
at 1100°, it rose again to 3°9%. The bearing of these experiments 
on the interpretation of results obtained by pumping gases from 
rocks at high temperatures is emphasised. E. H. R. 


Cumberland Falls Meteorite. Arraur M. MILLER (Science, 
1919, 49, 541—-542).—This meteorite was seen at midday on April 
9th, 1919, passing over north-eastern Tennessee in a course 
N. 30 W., its progress being noted and in some instances timed by 
telegraph and telephone operators. It reached the earth in south- 
eastern Kentucky, striking with earthquake violence. At the time. 
of writing, seven pieces, ranging from 360 to 2378 grams, have been 
found, and their covering of glaze indicates that the splitting off 
from the main mass occurred at a considerable distance from the 
ground. Fifty-two pieces, weighing from less than 30 grams up to 
1800 grams. have been found that are parts of a mass weighing 
originally about 14 kilos. A chemical examination by ALFRED 
Peter shows the mineral to be mainly enstatite. through which is 
disseminated particles of nickel—iron and iren sulphides. D 3°18. 

CuemtIcaL ABSTRACTS. 


Analytical Chemistry. 


The Process of Preparation of Charcoal Sticks for 
Reduction. Nestor © Arnexanprescu (Bull. Soc. chim. Romdnia, 
1919, 1, 11--12).--The following process for the preparation of 
charcoal sticks for the reduction test in qualitative analysis is 
advocated. Thin wood chips, such as are used in match making, 
are boiled for two minutes in a 2°5% solution of ammonium phos- 
phate, and then dried at a temperature not exceeding 60°. When 
it is required to carry out the test, half the stick is burnt, and then 
the test is carried out in the usual manner on the sul stance 
previously mixed with sodium carbonate. W. G. 


. 48 ABSTRACTS OF CHEMICAL PAPERS. 


Titrations with Surface-active Substances as Indicators. 
Estimations of Acidity with the Homologues of the Fatty 
Acids Series. Witnerm Winpisch and Watruer Dretricu 
(Biochem. Zeitsch., 1919, 97, 135—156).—Adopting Traube and 
Somogyi’s method (A.., 1915, ii, 101) of estimating the reaction by 
means of the alteration in the surface tension brought about by 
the displacement of the acid or the base of the indicator by the 
acid or base of the medium, the authors tried the homologues of 
the salts of the fatty acids series up to undecylic acid as indicators. 
The acids with C,—C,, have been found to be as sensitive as litmus 
and neutral-red. Free acids can be estimated in the presence of a 
primary phosphate by using the above acids as indicators. 


8. S. Z. 


A Considerable Source of Error in Titrations in the 
Presence of Phenolphthalein. Harussermann (Siiddentech. 
Apoth. Zeit., 1919, 59, 361-362; from Chem. Zentr., 1919, iv, 
396).—The author directs attention to the errors, caused by the 
presence of free carbon dioxide in distilled water, which occur in 
titrations in which phenolphthalein is used as indicator. H. W. 


Preparation of Phenolphthalein Solution and Paper 
without the Use of Alcohol. H. Craassen (Zentr. Zuckerind., 
26, 209; Arch. Suikerind., 1919, 26, 1588—1590).—-When alcohol 
is unavailable, an indicator solution may be prepared by dissolving 
1 gram of phenolphthalein in 12-5 c.c. of V-sodium hydroxide, and 
diluting to 500 c.c. with water. The alkali content of the solution 
isso small that it can be disregarded in factory work. Where 
greater accuracy is required, the result can be corrected for the 
alkalinity of the indicator. Test paper can be prepared by 
immersing paper first in a solution made by diluting 200 c.c. of 
the above indicator solution to 1 litre, drying, immersing it in a 
solution of sulphuric acid of the proper strength to give the desired 
acidity, and drying again. The results obtained with the paper 
should be verified from time to time by direct titration. 

CuemicaL ABSTRACTS. 


Estimation of Bromine in Mineral Waters and Brines. 
W. F. Bavcuman and W. W. Sxrnner (7. Ind. Eng. Chem., 1919, 
11, 954—959).—Chromic acid liberates bromine from bromides 
quantitatively at the ordinary temperature, and the bromine may 
be removed by aspiration. Chlorides under the same conditions 
yield only a trace of chlorine, which probably forms chromyl 
chloride and remains in solution. When a mixture of chlorides 
and bromides is treated with the reagent, some chlorobromide is 
formed, and is removed, together with the bromine, on aspiration. 
In the method of analysis described, the residue from the mineral 
water is oxidised with chromic acid, with the addition of hydrogen 
peroxide, and the liberated halogens absorbed in a solution of 
sodium sulphite and carbonate. This is evaporated, and the residue 
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again oxidised with chromic acid, and a current of air aspirated 
through the apparatus, the absorption vessels of which contain 
potassium iodide solution. In this second aspiration the quantity 
of chlorine present is so small that only pure bromine is evolved, 
and its amount is found by titration of the liberated iodine. [See 
also J. Soe. Chem. Ind., 1920, 19a.] C. A. M. 


Test Paper for the Detection of Iodine. Anonymous 
(J. Pharm. Belg., 1919; from Ann. Chim. anal., 1919, [ii], 1, 357). 

One gram of starch is mixed with 10 c.c. of water, 40 c.c. of 
boiling water are added, the mixture is boiled for two minutes, 
and 0°5 gram of sodium nitrite is then added. The paste obtained 
is painted on strips of paper by means of a brush, and the strips 
are dried. To make the test, a few drops of the solution under 
examination are poured on the paper, followed by one drop of 
dilute sulphuric acid. <A blue coloration is obtained if the solution 
contains iodide. The test paper keeps well. W. P. S. 


The Spectrocomparator, an Apparatus for the Esti- 
mation of the Percentage Saturation of Blood with Oxygen 
or Carbon Monoxide. Aveusr Kroeu (J. Physiol., 1919, 52, 
281—287 ; from Chem. Zentr., 1919, iv, 210-—211).—A modification 
of Hartridge’s method (A., 1912, ii, 488) is proposed which gives 
satisfactory results and only requires small amounts of blood. The 
apparatus is fully described and figured in the original, which must 
be consulted for details. H. W. 


Method for bringing Elementary Sulphur into Solution 
for Analysis. A. P. BserrecaarpD (J. Ind. Eng. Chem, 1919, 
11, 1055).—The finely divided sulphur is dissolved in a small 
quantity of dry bromine, nitric acid is added, and the mixture 
heated. The oxidation requires a few minutes only; after the 
excess of bromine has been expelled, the mixture is diluted with 
water, boiled with the addition of hydrochloric acid to expel nitric 


acid, and the sulphuric acid is then precipitated in the usual way 
W.P.S. 


as barium sulphate. 


Non-protein Sulphur of the Blood. M. Kaun (Proc. Soc. 
Exp. Biol. Med.. 1919, 16, 139; from Physiol. Abstr., 1919, 4, 374). 
—A method of fractionating and estimating the non-protein 


sulphur of the blood is described. s. ©. D. 


The Titration of Sodium Thiosulphate Solutions. I. M. 
Kouitnorr (Pharm. Weekblad, 1919, 56, 644—657).—The prepara- 
tion, testing, and application of various substances for the standard- 
isation of thiosulphate solutions are described in detail, and their 
relative merits for the purpose discussed. The purest forms of 
potassium dichromate obtainable commercially contain free chromic 
acid or potassium chromate. A method for the detection and esti- 
mation of these is given which depends on the location of a discon- 
tinuity in the conductivity curve on the addition of alkali or acid. 


ii. 50 ABSTRACTS OF CHEMICAL PAPERS. 


If chromic acid is present the addition of standard alkali causes no 
increase in the conductivity of a dichromate solution until the free 
acid is neutralised. Similarly, no increase in conductivity is 
observed on the addition of acid to a solution containing chromate 
until all the latter has been converted into dichromate. For analy- 
tical purposes it is recommended to melt the pure dichromate in an 
electric furnace before use. The other substances examined are 
iodine, oxalic acid, cyanogen iodide, potassium iodate, and potassium 
bromate. All these are easily purified, and give results in the titra. 
tion of thiosulphate with an error of less than 0°1%. The greatest 
error, 0°07%, was observed in titrating with dichromate. 


Influence of the Position of Substituents on the Behaviour 
of Aromatic Nitro-compounds in the Kjeldahl Estimation 
of Nitrogen. B. M. Marcoscues and Erwin Voce (Jer., 1919, 
52, [8], 1992—-1998).—The behaviour of the isomeric nitrophenols, 
nitrobenzoic acids, and nitrobenzaldehydes when treated with sul- 
phuric acid and potassium sulphate has been investigated; it is 
found that the nitrogen content of the ortho-derivatives can be cor 
rectly estimated in this manner, but that the results for the meta- 
and para-derivatives are much too low. The favourable action of the 
hydroxy- or alkyloxy-group in the ortho-position to the nitro-group 
is further shown by the fact that the process gives exact results 
with 2-nitroresorcinol, 3-nitro-p-cresol, and o-nitrophenetole, but low 
results with p-nitrophenetole. A further series of experiments shows 
that the presence of o-nitrophenol or of o-nitrobenzoic acid has a 
favourable influence on the behaviour of the corresponding meta- 
and para-derivatives, and that this action cannot be ascribed solely 
to their content of phenol or benzoic acid. The possibility that 
condensation products of the o-nitro-compounds may be the active 
agents has led to an investigation of the behaviour of phthalic acid, 
phthalic anhydride, and phenolphthalein under like conditions, but 
the expected favourable action was not observed. The use of sali- 
cylic acid appears particularly advantageous in the case of meta 
compounds. It is somewhat remarkable that the three isomeric 
nitrocinnamic acids yield accurate results. 

A further series of determinations is recorded with 2 :4-dinitro- 
phenol, 2 :4-dinitro-a-naphthol, 2: 4-dinitrobenzoic acid, 2 : 4-dinitro- 
toluene, 3:5-dinitrobenzoic acid, 2:6-dinitrotoluene, and 2:4: 6-tri- 
nitrophenol; the results are considerably too low in every case, 
although concordant among themselves. The facts, however, that 
the 2:4-dinitro-compounds give higher values than the correspond- 
ing 3:5- or 2:6-dinitro-derivatives, and that 2 :4-dinitrophenol gives 
results almost identical with those obtained with 2 :4-dinitrotoluene, 
are in accordance with the observations made with the mononitro- 


compounds. H. W. 


Grete’s Volumetric Method (for Estimating Phosphoric 
Acid). R. W. Turnzine (Lundw. Versuchs.-stat., 1919, 94, 
191—195. Compare A., 1916, ii, 490).—This method was found 
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to be trustworthy. Directions are given for the preparation of the 
ammonium molybdate-gelatin solution used, and for the recovery 
of ammonium molybdate from the residual solutions. W.P.S8 


Behaviour of certain Organic Arsenic Compounds in 
Marsh’s Test. Domenico Ganassini (Boll. Chim. Farm., 1919, 
58, 385-—390).—-The addition of platinum chloride to promote the 
evolution of hydrogen is inadvisable, even in the case of mineral 
arsenic, since it may fix part of the arsenic as platinum arsenide. 
In the case of cacodylic acid, platinum chloride in large excess com- 
bines to form a double compound, cacodylplatinochloride, which 
may remain undecomposed. An analogous compound is formed 
between platinum chloride and methylarsinic acid. Cacodylic acid, 
in Marsh’s test, produces an orange-yellow deposit in addition to 
the ordinary black deposit. This probably consists of erythrarsine. 
By heating the hydrogen flask to about 335° in a bath of melted 
lead only the orange-yellow deposit is obtained. Methylarsinic acid 
and neosalvarsan under the same conditions also yield yellow 
deposits, but these may be distinguished from the cacodylic acid 
deposit by the fact that during the formation of the former the gas 
does not form dense, white fumes. The gas from the methylarsinic 
acid test gives a yellow precipitate with Bettendorf’s reagent (stan- 
nous chloride solution saturated with hydrogen chloride), whilst the 
lemon-yellow ring from neosalvarsan is only formed at a high tem- 
perature, does not change to black, and is readily soluble in 
ammonia solution. Atoxyl and salvarsan yield only the ordinary 
black rings in the test. [See also /. Soc. Chem. Ind., 1920, 42a.] 

a 2 


Separations in the Arsenic Group. Wi£ULNELM S?rRECKER 
and Apotr Riepemann (Ber., 1919, 52, [2B], 1935-——-1947).—The 
authors recommend the following modification of the distillation 
method for the estimation of arsenic. The arsenic solution is placed 
in a flask provided with a dropping funnel and connected through 
ain efficient worm condenser with a vessel containing water; the 
flask is half filled with concentrated hydrochloric acid, potassium 
bromide (1°5 grams), and a few pieces of porous earthenware are 
added. The contents of the flask are heated to gentle boiling, and 
thionyl chloride (10 c¢.c.) is gradually run in at such a rate that 
the time of addition is half an hour. The distillate is diluted with 
water to 700-—800 ec.c., boiled under reflux in a brisk current of 
carbon dioxide until sulphur dioxide is completely expelled, and 
the sulphur has collected (this should be the case in half an hour 
at the most), and filtered. Arsenic is estimated in the filtrate as 
the trisulphide. Phosphorus trichloride (25 ¢.c.) may replace the 
thionyl chloride, in which case the subsequent boiling of the distil- 
late is unnecessary ; on the other hand, the presence of phosphorous 
acid in the residue often causes complications in subsequent estima- 
tions. The method gives accurate results, and can be applied to 
the separation of arsenic from antimony, tin, copper, lead, mercury, 
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and iron, and for the estimation of arsenic and iron in arsenide of 


iron. 
The separation of antimony from tin can be effected by taking 


advantage of the fact that antimony chloride is volatile at 
155—165° from solutions in which the tin can be rendered non- 
volatile by the presence of phosphoric acid; the tin can be volati- 
lised subsequently at a somewhat higher temperature by taking 
advantage of the fact that the addition of hydrobromic acid destroys 
the restraining action of the phosphoric acid. The authors have 
attempted to shorten the time required for this separation by utilis- 
ing the catalysing action of hydrobromic acid from the commence- 
ment, but the results are unsatisfactory, since tin distils over with 
the antimony, the catalysing influence of hydrogen bromide out- 
balancing the restraining effect of phosphoric acid. On the other 
hand, the use of hydrobromic acid is very advantageous in the 
separation of antimony or tin alone from other elements, and does 
not require the absence of nitric acid. Thus, in the separation of 
antimony aud copper, the hydrochloric acid solution of the metals 
is added to concentrated sulphuric acid (6 ¢.c.) and phosphoric acid 
(D 1°78, 7 cc.) contained in a distillation flask connected with a 
receiver containing hydrochloric acid. The contents of the flask 


are heated at 160°, and a mixture of concentrated hydrochloric acid 
(10 yolumes) and hydrobromic acid (D 1°78, 1 volume) is added at 
such a rate that the temperature remains constant. 
is completely removed in thirty minutes. The 


The antimony 
separation of 


antimony from lead is accomplished similarly. 

Tin is quantitatively separated from copper and lead in an analo- 
gous manner; the solution of the metals in concentrated hydro- 
chloric acid is treated with sulphuric acid (12 c.c.) and distilled at 
160° with the regulated addition of the hydrochloric-hydrobromic 
acid mixture (20 c.c.). The process is complete in half an hour; the 
tin is precipitated from the distillate as the sulphide and weighed 
as the oxide. The method can be applied to the estimation of tin 
in brass. 

The separation of antimony and tin from mercury cannot be 
effected in this manner, since the latter is also partly volatilised. 

A novel type of filter tube is described which is constructed by 
drawing out the end of a piece of wide glass tubing so as to form 
a stem; a filter disc covered with asbestos rests on the shoulder of 
the wider tube, which is further provided with a ground-in cap in 
which a capillary opening is made. H. W. 


Early Developments i in Organic Macro-and Micro-analysis. 
J. V. Dussk¥ (Chem. Weekblad, 1919, 16, 1482—1493).—The 
author gives a retrospect of the work of various experimenters in 
connexion with the analysis of organic substances, and indicates the 
lines along which research progressed. W. J. W. 


Gas Analytical Combustion with Copper Oxide. E. Orr 
(J. Gasheleucht., 1919, 62, 89—90; from Chem. Zentr.. 1919, 
iv, 171—172).—Uncertainties in fractional combustion with copper 
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oxide arise in consequence of the dissociation, CuO=Cu+O, which 
can be eliminated by subsequent, repeated passage of the nitrogen 
over the material in the quartz tube, which is maintained at a low 
red heat. Preparation of chemically pure nitrogen by means of 
phosphorus and heated copper oxide is liable to error, and recourse 
should be had to the pyrogallol method. Copper oxide does not 
appear to be suitable for gas analyses in which the carbon dioxide 
formed by combustion is measured. H. W. 


Estimation of Carbon Monoxide in Blood. D. D. Van 
Styxe and H. A. Satvesen (Proc. Soc. Exp. Biol. Med., 1919, 16, 
140; from Physiol. Abstr., 1919, 4, 374).—The blood is treated as 
in the estimation of oxygen by Van Slyke’s method. A mixture of 
carbon monoxide and oxygen with a slight amount of nitrogen is 
obtained. The oxygen is absorbed by alkaline pyrogallol solution. 
The residual gas, after a correction has been made for nitrogen, is 
carbon monoxide. J. C. D. 


A Micro-method for the Estimation of Calcium in Blood- 
serum, and other Organic Substances. |). J. p—E Waarp 
(Biochem. Zeitsch., 1919, 97, 176—186).—The substances are eva- 
porated and incinerated, and the salts of the ash extracted with 
dilute hydrochloric acid. The calcium is precipitated from the solu- 
tion as the oxalate, which is centrifuged, washed, dissolved in dilute 
acid, and titrated with potassium permanganate. 0°1 Mg. of calcium 
can be estimated by this method with an error of 4%. S.S. Z. 


A Direct Micro-estimation of Calcium in the Serum. 
D. J. pe Waarp (Biochem. Zeitsch., 1919, 97, 186—189).—All the 
calcium can be precipitated directly from the serum by means of 
ammonium oxalate and be estimated by the method described in the 
preceding abstract. The difference between an estimation carried 
out on the incinerated serum and on the original serum was only 
0°001 mg. of calcium per c.c. S. S. Z. 


Ferrous Sulphide as an Indicator in Acidimetry and a 
New Volumetric Method for the Estimation of Zinc. 
J. Hovupen (Ber., 1919, 52, [2B], 1613—1621).—Since the produc- 
tion of ferrous sulphide is prevented by the slightest traces of acids, 
it is possible to titrate an acid by adding a crystal of pure ferrous 
ammonium sulphate, passing in well-washed hydrogen sulphide (not 
enough to saturate the solution), and running in alkali until the 
black colour of ferrous sulphide is permanent. Experiments with 
hydrochloric and sulphuric acids on the one hand and alkali hydr- 
oxides and carbonates or borax on the other show that the end-point 
is quite as definite as it is in the case of methyl-orange or phenol- 
phthalein. The only indistinct end-point is found when titrating 
sulphuric acid with borax, but here the difficulty may be overcome 
by running in more acid until the black colour just disappears 
again. The method is obviously useful in the case of coloured 
liquids, or when working in a bad light. 
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In the case of zine salts, hydrogen sulphide completely precipitates 
zinc as sulphide from the sulphate if the solution is less than 
0°2.V, and from the chloride if the concentration is below 0°067.). 
A titration of the free acid produced would therefore be a means 
of estimating zinc in its neutral salts, and here the above use of a 
ferrous salt proves its worth. The solution is saturated with hydro- 
gen sulphide, some ferrous ammonium sulphate is added, and alkali 
is run in, preferably borax solution, until the white turbidity 
becomes brown. A “ back titration ’’ with an acid is not possible in 
this case, however, without first filtering the zinc sulphide, as a 
double zine-ferrous sulphide is formed which is not quickly broken 
up. Of course, cobalt and nickel salts must be absent. 

Examples of the application of the method to metallic zinc, zine 
salts, zinc ash, and blende show that the results approach those 
obtained by gravimetric analysis very closely, in fact much more 
so than those given by any other volumetric method. Blende is 
examined as follows. About 5 grams of the mineral are digested 
with 40 c.c. of concentrated hydrochloric acid and 40 c.c. of water, 
the solution filtered and saturated with hydrogen sulphide, filtered 
again, and diluted to 1000 ¢.c. with dilute hydrochloric acid. Por- 
tions of 50 c.c. are now neutralised with sodium carbonate, using 
methyl-orange, treated with hydrogen sulphide for half an hour, 
mixed with ferrous ammonium sulphate, and titrated with borax or 
sodium carbonate. 

The alkalimetric titration of ferric salts may be carried out by 


employing the same principles. J.C. W. 


Electrometric Analysis with Potassium Ferrocyanide. 
Erich M@itier (Zeitsch. angew. Chem., 1919, 32, 351—-352).— 
Electrometric titration of lead and zinc salts with potassium ferro- 
cyanide solution is trustworthy, but the method fails in the case 
of other metals owing to the fact that the precipitates produced do 
not have definite compositions. W. P. S. 


Colorimetric Estimation of Lead Dioxide in Litharge. 
Waiter V. Morean (J. Znd. Eng. Chem., 1919, 11, 1055).—The 
method depends on the fact that lead dioxide oxidises aniline to 
aniline-purple, and that the coloration obtained is proportional to 
the amount of the dioxide present. Five grams of the litharge con- 
taining lead dioxide are boiled for one minute with 2 grams of 
aniline hydrochloride dissolved in 10 c.c. of water and 5 c.c. of 
concentrated hydrochloric acid ; the mixture is then filtered and the 
coloration exhibited by the filtrate compared with those given under 
the same conditions by litharge containing known amounts of lead 
peroxide. W. P. S. 


Complex Internal Salts in Quantitative Analysis. I. 
I. Bettucct and A. Caivernt (Gazzetta, 1919, 49, ii, 187—216).-—— 
The authors summarise and criticise published work on the applica 
ticns of a-nitroso-B-naphthol and “ cupferron ” to the separation 
and estimation of metals. 
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For the separation of copper, neither of these reagents offers 
appreciable advantages over ordinary analytical methods, except 
perhaps for the separation of copper from arsenic and, more parti- 
cularly, from antimony. For the separation of iron, cupferron is 
to be preferred to a-nitroso-B-naphthol, chiefly because the ferric 
precipitate obtained with the former withstands a greater degree of 
free mineral acidity, and is therefore more easily freed from 
extraneous metals, and also because the precipitate is less volumin- 
ous. a-Nitroso-8-naphthol serves principally as a reagent for cobalt, 
and also as a reagent for palladium, whilst cupferron acts as a 
reagent for titanium, zirconium, and vanadium, as well as for iron. 
The two compounds assume, indeed, the character of general 
reagents for groups of elements which contain, however, elements 
quite different from those usually classed together. a. mF. 


Detection of Cerium. Fr. Fria. (Osterr. Chem. Zeit., [ii|, 22, 
124—-126; from Chem. Zentr., 1919, iv, 592).—I.ecoq’s reaction is 
much more distinctly obtained after the addition of a small quan- 
tity of an aluminium salt, but is not applicable in the presence of 
iren. <A vivid blue coloration is obtained when cerium dioxide is 
moistened with a soluticn of benzidine in acetic acid; other cerous 
and ceric compounds, with the exception of cerous fluoride, cerous 
carbonate, and double sulphates of cerium, behave similarly. The 
reaction is most sensitive when the solution under investigation is 
made just alkaline with sodium or potassium hydroxide, heated to 
boiling, filtered, and the filter paper treated with a drop of benzidine 
solution ; 0°02 mg. of cerium per litre can be thus detected. The 
other metals which belong to the ammonium sulphide group of the 
rare earths, with the exception of thallium, do not show the reac- 
tion. The absence of other oxidising agents and of manganese, 
cobalt, thallium, and chromate is essential, since the reaction 
depends on oxidation. Faintly acid solutions of iron also give the 
reaction ; after previous addition of sodium or potassium hydroxide, 
a coloration is not observed. In the presence of iron, it is advisable 
to precipitate cerium as the fluoride and to convert the latter by 
alkali hydroxide into the hydroxide, since precipitated ferric hydr- 
oxide carries down notable amounts of cerium, which are thus 
removed from the sphere of action. H. W. 


Soil Analysis. F. Minrer (Landw. Versuchs.-stat., 1919, 94, 
181—189).—-For the estimation of iron, aluminium, calcium, mag- 
nesium, potassium, and phosphoric acid in a soil, it is reeommended 
that 300 grams of the sample be mixed with 900 c.c. of concentrated 
hydrochloric acid and shaken occasionally during forty-eight hours ; 
the solution is then decanted, filtered, and 300 c.c. of the filtrate are 
evaporated with the addition of ammonium chloride. The residue 
obtained is treated with nitric and hydrochloric acids, again eva- 
porated, this operation is repeated, and the final solution in hydro- 
chloric acid is used, after separation of the silica, for the estimation 
of the above-mentioned constituents. W. P.S. 
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Application of Hematoxylin to the Detection of Iron 
in Tissues. J. Mawas (Compt. rend. Soc. Biol. 1919, 82, 
155—158 ; from Chem. Zentr., 1919, iv, 245).—-The author considers 
that the reaction of hematoxylin with ferrous ions is to be ascribed 
to salt formation, and not, as Macallum assumed, to oxidation. The 
latter’s statement that the reaction only occurs with inorganic iron 
is incorrect, since iron compounds of the albumins, which are not 
acted on by hydrogen sulphide or ammonium sulphide, but are 
affected by potassium ferro- or ferri-cyanide, also show this change. 
The formation of Prussian-blue is a more delicate test for the pres- 
ence of iron in tissues; nevertheless, the author has obtained useful 
results with hematoxylin, particularly in certain cases of disease of 
the eye. The affinity of the hematoxylin for the chromatin of the 
nucleus, whereby a similar coloration is developed, is disadvan- 
tageous. H. W. 


Brazilin and its Iron Lakes. J. Mawas (Compi. rend. Soc. 
Biol., 1919, 82, 158—159; from Chem. Zentr., 1919, iv, 245).— 
Brazilin is a more sensitive and more rapid reagent than hemat- 
oxylin (preceding abstract); its aqueous solution, pale red with an 
orange fluorescence, gives dark brown, insoluble lakes with ferrous 
salts. In aqueous or alcoholic solution, it colours tissue containing 
iron dark brown within a few minutes, whilst the nucleus becomes 
reddish-violet. Differentiation which may be necessary owing to 
over-colouring is effected with alcohol and chloroform, or, prefer- 


ably, with alcohol containing 1% of hydrogen chloride. The nucleus 
becomes practically decolorised, whilst the iron pigment is un- 
affected ; the former again becomes reddish-violet when washed with 
dilute aqueous alkali. H. W. 


Iodometric Estimation of Iron. I. M. Korrnorr (Pharm. 
Weekblad, 1919, 56, 1565—1568).—The estimation of ferrous iron 
by means of iodine with addition of a pyrophosphate gives results 
which are about 3% too low owing to oxidation of the iodine by 
dissolved oxygen in the solutions. If sulphuric acid and sodium 
hydrogen carbonate are added to eliminate the oxygen, the error is 
reduced to 0°8—-1%. A more suitable method which gives accurate 
results is the following: 25 c.c. of 0°1N-potassium bromate and 
10 c.c. of 25% phosphoric acid are added to 10 c.c. of 0°1N-ferrous 
solution to which a few drops of acid have been added. After 
remaining for five minutes in a stoppered flask, 5 c.c. of potassium 
iodide and 2 drops of molybdate solution are added, the iodine 
being titrated after five minutes with thiosulphate. 

The purpose of the phosphoric acid is to combine with the ferric 
ions and prevent them interacting with the potassium iodide, and 
the molybdate is added to accelerate the reaction of the bromate and 
iodide. W. J. W. 


Volumetric Estimation of Iron. J. Hovusen (Ber., 1919, 


52, [2], 2072—2076. Compare this vol., ii, 53).—The process 
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permits the estimation of ferrous and ferric iron and free mineral 


acid in a solution. 

A portion of the solution is completely reduced by hydrogen sul- 
phide and titrated with .V-potassium or sodium hydroxide solution 
until the dark coloration due to the incipient precipitation of 
ferrous sulphide is observed, which does not disappear after vigor- 
ous shaking; the free acid plus one-third of the acid originally com- 
bined with the ferric salt is thereby estimated. A second portion 
of the solution is reduced with sulphur dioxide (air being completely 
excluded), most of the excess of the latter is removed by boiling, 
and the cooled solution is titrated with N-alkali as before, after 
being treated with hydrogen sulphide, which completes the removal 
of sulphur dioxide. The free acid plus two-thirds of the acid origin- 
ally united to the ferric iron is thus estimated. The difference 
between the two titrations multiplied by three gives the number of 
c.c. of .V-ferric chloride solution originally present. If this number 
is subtracted from the smalier of the two burette readings, the dif- 
ference is the number of c.c. of .V-acid which were uncombined in 
the solution The ferrous salt is estimated in the usual manner. 
Test analyses show the method to have a high degree of accuracy. 


H. W. 


Separation of Iron, Aluminium, Chromium, Glucinum, 
Titanium, and Zirconium by the Sodium Carbonate Method. 
P. WencER and J. Wunrmann (Ann. Chim. anal., 1919, [ii], 1, 
337—239).—A method described previously by Wenger and Wunder 
(A., 1912, ii, 687) may be applied when the mixture contains 
titanium or zirconium, but not both. After fusion with sodium 
carbonate, the insoluble iron and zirconium oxides may be treated 
with hydrochloric acid (1:1), in which the zirconium oxide is 
insoluble. In the absence of zirconium, iron and titanium may be 
separated by one of the known methods, even in the presence of 
glucinum. [See, further, J. Soc. Chem. Ind., 1920, 46a.] 

W. P. S. 


A New Method for the Volumetric Estimation of Nickel. 
Joser Horiuta (J/onatsh., 1919, 40, 281—291).—The process 
depends on the fact that, when a nickel salt reacts with dimethyl- 
glyoxime, acid is liberated, which is estimated by titration with 
alkali in the presence of phenolphthalein or methyl-red. 

The standard /50-solution is prepared by dissolving 4°6400 
grams of pure dimethylglyoxime in the requisite quantity of 97% 
alcohol (300—400 c.c.); 20 c.c. of N-potassium hydroxide solution 
are added with constant shaking, and the solution is diluted to 
1000 c.c. with distilled water free from carbon dioxide and filtered 
after twenty-four hours from any slight precipitate of potassium 
carbonate. (The alcohol used must be free from aldehyde and 
neutyal in reaction.) The alkali content of the solution is checked 
by titration with standard acid, using phenolphthalein or methyl- 
red as indicator. The nickel solution under examination is diluted 
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to the required extent, and exactly neutralised with .V,;10- or V/50 
potassium hydroxide solution. 2-—-5 C.c. of the standard solution 
are added, and, after vigorous agitation, the solution is gently 
warmed, whereby the precipitate is caused to collect, leaving a clear 
liquor ; the standard solution is then gradually added with frequent 
agitation until the solution acquires a permanent, pale pink color 
ation. In consequence of the bulky nature of the nickel precipitate, 
the amount of the metal in the solution should not exceed 0-03 
gram. 

The method is particularly advantageous in dealing with very 
small quantities of nickel, and titration can readily be effected with 
V/100-solutions if methyl-red is substituted for phenolphthalein as 
indicator. The results are not affected by the presence of the alkali 
salts of strong acids. Further details are promised in a subsequent 
communication. 


Iodometric Estimation of the Chromic Acid in Lead 
Chromate. Max Grocer (Zeitsch. anorg. Chem., 1919, 108, 
267—-272).—-The iodometric method of estimating chromic acid has 
not hitherto been used for lead chromate on account of the impossi- 
bility of completely decomposing the chromate by means of dilute 
sulphurie acid. Dilute hydrochloric acid dissolves lead chromate 
completely, but hydrochloric acid has a reducing action on chromic 
acid, with liberation of free chlorine, and has therefore not been 
used to dissolve lead chromate. It is now found, however, that if 
the hydrochloric acid is sufficiently dilute, its reducing action is 
negligible. Experiments showed that when acid of 1:25N strength 
or less was used, in the proportion of 25HCl to 1 mol. of chromate. 
no reduction took place after boiling the solution for three hours. 
With stronger hydrochloric acid, the rate of reduction increased 
rapidly with the concentration of the acid. For carrying out an 
analysis, about 0°3 gram of lead chromate is dissolved in 50 c.c. of 
1:25.V-hydrochloric acid by gently heating. The solution is cooled, 
1 gram of potassium iodide added, allowed to remain for ten 
minutes, diluted with 100 c.c. of water, and the free iodine titrated 
with sodium thiosulphate. There is no need to filter off the pre- 
cipitated lead iodide, as the colour of this does not interfere with 
the end-point. After the end of the titration, free iodine again 
appears after a short time. This is due to atmospheric oxidation 
of hydriodic acid, a reaction which appears to be catalysed by the 
lead iodide present. The results obtained by this method are 
generally about 0-5% too high. E. H. R. 


Detection of Molybdenum by means of Xanthic Acid. 
J. Koppen (Chem. Zeit., 1919, 43, 777-—-778).--Molybdenum com- 
pounds give a characteristic red to plum-coloured reaction with 
xanthie acid, which was first described by Siewert (Zeitsch. ges. 
Naturw., 1864, 23, 5). The test is preferably applied by acidify 
ing the solution with a mineral acid, after the addition of a trace 
of solid potassium xanthate, and is capable of detecting molybdenum 
in a solution containing 0°00000064 gram per e.c. The reaction is 
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weaker when phosphoric, formic, or acetic acid is used for the 
acidification, and much weaker with salicylic acid, whilst when 
oxalic, citric, or tartaric acid is used, there is little, if any, color- 
ation. Analogous xanthic compounds are formed by copper, iron, 
cobalt, nickel, etc., but the colorations do not interfere with the 
molybdenum test. Vanadic acid forms a yellow compound and 
uranic acid a brown compound, which, like the molybdenum com- 
pound, are soluble in ether and other organic solvents. Tungstic 
acid, if present in very large preponderance, may interfere with 
the test. The molybdenum compound may be obtained as a black 
oil by mixing a solution of 2 grams of ammonium paramolybdate 
with 1 gram of potassium xanthate. When vigorously stirred, this 
oil solidifies, forming black crystals with green surface reflections. 
The mean analyses of Siewert’s solid preparation agree with the 
formula MoO,(OEt:C-S-S-H),. [See also /. Soc. Chem. Ind, 
1920, January. | C. A: M. 


Colour Reactions of Molybdenum and Tungsten. II. 
G. A. Barsrert (.1 tt? R. Accad. Lincei, 1919, [v], 28, i, 390-392. 
Compare A., 1919, i, 549).—-According to Péchard (A., 1894, 

319), replacement of the hydrochloric or sulphuric acid used in 
Braun's reaction by acetic acid results in the formation of a yellow 
coloration, and, with concentrated solutions, of a yellow, crystalline 
precipitate, due to conversion of the molybdate into trimolybdate, 
and union of this with the thiocyanate present to form an additive 
compound, for instance, KCNS,K,0,3Mo00,,4H.O. On _ repetition 
of Péchard’s reaction with ammonium thiocyanate and ammonium 
permolybdate or tri- or tetra- or normal molybdate, the author 
finds that in all cases the additive compound, 

NH,SCN,(NH,).0,4Mo0,,5H,0, 
is formed, and in no case an additive compound of the trimolybdate. 
From potassium trimolybdate and thiocyanate in presence of acetic 
acid, the corresponding compound, KSCN,K,0,4Mo0,.5H.0, is 
formed; both potassium and ammonium compounds form yellow, 
acicular crystals. 

Ammonium tetramolybdate, (NH,).0,4Mo0,..2}H,O, may be 
obtained by the action of acetic acid on ammonium permolybdate 


in aqueous solution (compare Junius, A., 1905, ii, 825). 
, a aS 


Qualitative and Quantitative Test for Molybdenum in 
Steel and Iron. Siearriep Laurens Matowan (Zeilsch. anory. 
(hem., 1919, 108, 73—-80).—-A specific and very sensitive test for 
molybdenum is given by xanthic acid. The test is best carried out 
with freshly prepared xanthate solution in the following manner. 
Absolute alcoholic potash is shaken with excess of carbon disulphide 
until no more of the latter is dissolved. To the solution so 
obtained, 30% acetic acid is added until it shows a slight yellow 
turbidity, and the reagent is added drop by drop to the solution to 
he tested. If molybdenum is present, an intense red colour 
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develops, which is quite stable in water, and the intensity of which 
is proportional to the quantity of molybdenum present. The 
sensitiveness of the reaction is such that 0°000005 gram of 
molybdenum in 0°0007% solution can be detected with certainty in 
presence of other elements. The coloured product is readily soluble 
in ethyl or amy] alcohol, ether, or chloroform, less easily in petroleum 
and benzene. It is readily extracted from its reddish-violet ethereal 
solution by alkalis, from which acids precipitate it. The ethereal 
solution decomposes on keeping, with formation of molybdenum 
sulphide. The reaction is not given by vanadium, tungsten, 
titanium, or uranium; chromates give a dark coloration with 
xanthic acid, and should be reduced, if present, before the test is 
made. The reaction can be used for the colorimetric estimation of 
molybdenum, the coloured product being extracted with a mixture of 
65% ether and 35% light petroleum, and a mixture of 30% ether and 
70% light petroleum used for dilution for comparison with the 
standard solution. If pure ether is used, decomposition takes place 
too rapidly for accurate determinations to be made. E. H. R. 


Colorimetric Method for the Estimation of Small 
Quantities of Uranium. Mier (Chem. Zeit., 1919, 43, 
739—740).—The method depends on the red coloration obtained 
when a uranyl salt is treated with sodium salicylate; the color 
ation yielded by any uranyl salt solution is compared with that 
. produced by a known amount of uranium under the same condi- 
tions. Free mineral acid, acetic acid, iron, alcohol, or acetone must 
not be present, but neutral alkali salts do not interfere. The 
method is suitable for the estimation of uranium in solutions con- 
taining as little as 0°02% of the metal. W. P. S. 


Estimation of Zirconium by the Phosphate Method. 
G. E. F. Lunpett and H. B. Knowtes (7. Amer. Chem. Soc., 
1919, 41, 1801—1808).—Zirconium can be quantitatively pre- 
cipitated as secondary zirconium phosphate in cold or tepid solu 
tions containing from 2% to 20% by weight of sulphuric acid, pro- 
vided that a ten- to one hundred-fold excess of the precipitant, 
diammonium hydrogen phosphate, is used. Hydrolysis, which 
occurs when the phosphate precipitate is washed with water, can 
be almost entirely avoided by the use of a cold 5% ammonium 
nitrate solution for washing. Zirconium pyrophosphate, for which 
the ZrO, factor is 0°4632, is obtained on ignition of a secondary 
zirconium phosphate which has been washed with ammonium nitrate 
solution. No definite composition can be ascribed to the com- 
pound resulting when secondary zirconium phosphate which has 
been washed with water is ignited. Zirconium can be quantita- 
tively sephrated as phosphate in a 20% sulphuric acid solution from 
iron, aluminium, chromium, cerium, and thorium. The separation 
from titanium can also be effected provided hydrogen peroxide is 
present. J. F. 8. 
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Gas-analytical Separation of Acetylene, Ethylene, and 
Benzene. W. D. Treapwett and F. A. Tauser (Helv. Chim. 
Acta, 1919, 2, 601—607).—The quantitative absorption of 
acetylene from mixtures containing it, together with ethylene and 
benzene vapour, is conveniently effected with a solution of mercuric 
cyanide (20 grams) in 2N-sodium hydroxide solution (100 c.c.) ; 
the gas is shaken with the mixture (5 c.c.) for one to two minutes, 
at, the end of which the acetylene is completely absorbed, whilst 
ethylene and benzene vapour are unaffected. 

A solution of mercuric nitrate (20 grams) in 2N-nitric acid 
(100 ¢.c.) which has been saturated with sodium nitrate is recom- 
mended for the absorption of ethylene in the presence of benzene 
vapour; the gas is shaken with 5—10 c.c. of the solution for two 
to three minutes. Propylene appears to behave similarly to 
ethylene, since it is indifferent to alkaline mercuric cyanide solu- 


tion, whilst readily absorbed by mercuric nitrate solution. 
H. W. 


Dehydrogenation of Hydrocarbons by means of 
Palladium-black. Jené Tausz and NikoLaus von Purnoxy 
(Ber., 1919, 52, [B], 1573-—-1583).—Zelinski has shown that cyc/lo- 
hexanes are converted into benzene hydrocarbons by exposing them 
to the action of palladium-black at 300°, whereas hexane and 
cyclopentanes are unchanged (A., 1913, i, 167). This seemed to 
offer a process whereby cyclohexanes could be estimated in the 
presence of paraffins, and a method has now been developed which 
gives satisfactory results within certain limits. 

The first difficulty to be overcome was the preparation of a 
sufficiently active catalyst, for Zelinski’s agent is spoilt by mixtures 
of paraffins and cyclohexane long before the latter is completely 
dehydrogenated. In the reduction of palladium solutions, it is 
usual to employ formic acid, any excess being destroyed by the 
palladium-black itself. It seemed possible, therefore, that the 
activity of the catalyst would suffer in such a treatment, and as it 
was found that the activity towards formic acid is parallel to the 
activity towards cyclohexane, it was decided to use no more than 
the theoretical quantity of the reducing agent. This has the 
desired effect, the catalyst being much more active. For example, 
two specimens of 1 gram each, prepared by Zelinski’s method, pro- 
duced 1-8 and 11-2 e.c. of gas from formic acid, but ten samples 
made by the new process, which is described in detail, gave on an 
average 458 c.c., one portion developing as much as 840 c.c. 

With such an active catalyst, the quantitative dehydrogenation 
of cyclohexane in various mixtures with hexane may be easily 
realised ; but then another disturbing factor appears, namely, that 
at 300° the saturated paraffins themselves are to a certain extent 
converted into unsaturated hydrocarbons by palladium black. The 
small amount of hydrogen set free by the paraffins, however, reaches 
a constant volume after an hour or two, and although a little 
more gas is liberated when the catalyst is renewed, an equilibrium 
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is soon established. A similar equilibrium is reached when the 
olefines are heated with an excess of hydrogen, that is, the 
hydrogenation is never quite complete. The volume of hydrogen 
produced by the paraffins is relatively small compared with the 
yield from the cyclohexanes, so, within certain limits, the propor- 
tion of the latter hydrocarbons in a mixture can be gauged from 
the amount of hydrogen liberated. The limit is generally about 
% of cyclic hydrocarbon, but in some experiments it was as low 
as 0°5%. For mixtures containing less than this, only the chemical 
proof of the presence of benzene will suffice. The reaction with 
trioxymethylene and sulphuric acid is recommended. 

For quantitative purposes, a special apparatus is described. The 
catalyst (12 grams) is contained in a tube heated in a simple 
electric furnace, and the vapour is continually circulated. The 
volume of oil employed varies from 10 c.c. for rich mixtures to 
100 c.c. In the experiments described, the following volumes of 
hydrogen were produced by 1 c.c. of hydrocarbon at 300° (or 270° 
in the case of the methyl derivatives): cyc/ohexane, 614 c.c.; 
methyleyc/ohexane, 618 c.c.; 1:3-dimethyleyc/ohexane, 504 c.c.; 
isopentane, 38 c.c.; n-hexane, 40°8 c.c. (after renewing the catalyst 
five times) ; n-heptane, 32°5 c.c.; -octane, 36 c.c. 

As an important application of the method, the analysis of a 
sample of hexane, b. p. 69--71°, from American petroleum is 
recorded. Whereas 30 c.c. of synthetic n-hexane gave only 338 c.c. 
of hydrogen, 30 c.c. of the natural oil yielded 446 c.c. under 


exactly the same conditions. This corresponds with 2°4% of cyelo- 
hexane in the sample, and actually 0°5592 gram of pure dinitro- 
benzene was obtained from the dehydrogenated 30 c.c. of oil. 


J.C. W. 


Criteria of the Degree of Purity of Commercial Toluene. 
Joun Scott Lumspen (T., 1919, 115, 1366—1372). 


Differentiation of Methyl and Ethyl Alcohols. Pannwirz 
(Pharm. Zentr.-h., 1919, 60, 441—442).—Although crystallised 
copper sulphate is insoluble in ethyl alcohol and dissolves in methyl 
alcohol to give a blue solution, this test is useless for dis- 
tinguishing methyl] alcohol from ethyl alcohol, owing to the fact 
that a small quantity of water destroys the blue colour of the 
methyl alcohol solution. The quantity of added water must be 
increased to 35% by vol. before the blue colour reappears, and at 
this dilution ethyl alcohol also begins to dissolve copper sulphate. 
The same effects are noticed when ferrous sulphate is used in place 
of copper sulphate. The borax flame test for methyl alcohol also 
fails when water is present. . fee 


Influence of the Presence of Trimethylene Glycol on the 
Estimation of Glycerol by the Zeisel isoPropyl Iodide 
Method. C. A. Rovann (Ber., 1919, 52, {B), 1454 —1460).— Although 


trimethylene glycol produces no silver iodide precipitate when 
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digested by itself in the Zeisel apparatus at 120-——125°, it does so 
behave when added to glycerol. in fact, the excess of silver iodide 
corresponds with the amount of s-di-iodopropane produced if the 
quantity of trimethylene glycol is small. As a consequence, 
Zeisel’s method is not applicable to the estimation of fermentation 
glycerol (the German “ protol’’-glycerol), for this contains tri- 
methylene glycol. J.C. W. 


Chromatic Reactions of Formaldehyde with certain 
Aromatic Compounds. Arturo Rossi (Boll. Chim. Farm., 1919, 
58, 265—270).—Colorations, which are not necessarily distinctive 
of the aldehyde, are given by formaldehyde in 0°1 or 0°001% 
aqueous solution, when added to sulphuric acid containing a trace 
of certain aromatic compounds in solution. Applied as a zone reac- 
tion, the following colorations are obtained: Gallic acid, a reddish- 
brown ring, and, on shaking the tube, a green liquid changing to 
greyish-green. Tannic acid, a reddish-brown ring, and a liquid bluish- 
green at the bottom, but subsequently brownish-red throughout. 
Pyrogallol, a light rose-coloured ring, and liquid. The test is cap- 
able of detecting 0°00001% of formaldehyde. Salicylic acid, a light 
rose-coloured ring and solution. Catechol and resorcinol, various 
red rings and liquids. 8-Vaphthol, a violet-red ring, and brownish- 
black liquid with green fluorescence. Benzonaphthol, similar colour 
reactions. Phenyl salicylate, carmine-red ring and reddish-yellow 
liquid, becoming pink on dilution. /henolphthalein, no ring, but 


an orange liquid changing to carmine-red on shaking. Dilution 
with water causes a carmine-red precipitate to separate. 


C. A. M. 


Estimation of Formaldehyde in Blood. E. Satkowsk1 
(Biochem. Zeitsch., 1919, 97, 129--135).—The protein of the blood 
is hydrolysed with gastric juice. The hydrolysed mixture is dis- 
tilled and V/10-iodine added to the distillate. The residual iodine 
is then titrated with thiosulphate. The formaldehyde found 
amounted to only 85°73% of the quantity added to the blood. 

8. S. Z. 


Estimation of Acetone and Acetoacetic Acid with Auten- 
rieth’s Colorimeter. H. Scaati (Miinch. med. Woch., 1919, 66, 
812—814; from Chem. Zentr., 1919, iv, 562).—Description of the 
application of Autenrieth’s colorimeter to the colorimetric estima- 
tion of acetone according to Legal and to the estimation of aceto- 
acetic acid. Gerhardt’s iron chloride reaction is suitable for 
the estimation of considerable concentrations of the latter (above 
0°5%), whilst, at greater dilutions, Rimini’s ethylenediamine test is 
used. The former has the advantage of easy manipulation and con- 
stancy of colour, whilst the latter is more sensitive and gives a pure 
tint which, however, rapidly loses in intensity. Empirical solutions 
of dyes are used as standards. When acetone and acetoacetic acid 
are present simultaneously, the estimation of acetone requires 
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the correction of a factor, since acetoacetic acid gives a positive 
Legal’s reaction which is 5°55 as intense as that of acetone. 
H. W. 


An Acetoneurometer. A. Apier (Miinch. med. Woch., 1919, 
66, 722—-723; from Chem. Zentr., 1919, iv, 398).—A colorimetric 
method of estimating acetone is described which is based on Legal’s 
test. A mixture of urine (10 c.c.), sodium hydroxide solution (20%, 
1 c.c.), and sodium nitroprusside solution (33%, 0°5 c.c.) is well 
shaken, and acetic acid (20 drops) is added. The colour is compared 
with that given by mixing Neutral-red, New-blue, and Diamond- 
phosphine. Solutions of the dyes of the following concentrations are 
prepared: Neutral-red, 1:1000; New-blue, 1: 1000; Diamond-phos- 
phine D, 1:100. Ten cc. of the first, 3 c.c. of the second, and 
0°6 c.c. of the third solution are mixed with water, 5 c.c. (solu- 
tion I), and correspond with 0°1% of acetone. Ten c.c. of solution | 
diluted with an equal volume of water correspond with 0°08% of 
acetone ; 5 c.c. of solution I with 10 c.c. of water are equivalent in 
colour to 0°05% of acetone; 5 c.c. of solution I with 15 c.c. of water 
correspond with 0°01% of acetone. Five c.c. of a solution of neutral- 
red (10 c.c.), new-blue (1 c.c.), and diamond-phosphine (0°1 c.c.) 
with water (50 c.c.) correspond with 0°005% of acetone. The solu- 
tions are placed in tubes similar to those used in the experiment, 
which are subsequently sealed. The five standards are in practice 
sufficient for ascertaining the acetone content of a urine. H. W. 


Methylene-blue as a Reagent for the Detection of Sugar 
in Urine. F. Urz (Siiddeut. Apoth. Zeit., 1919, 59, 280—281 ; 
from Chem. Zentr., 1919, iv, 212—213).—According to the author’s 
observations, urines which contain sugar always give a positive reac- 
tion with solutions of methylene-blue, even when Lieber’s modifica- 
tion of the test is used. Aqueous solutions of dextrose behave simi. 
larly, but sucrose, carbamide, uric acid, and saliva do not give the 
reaction. Milk behaves similarly to urine containing sugar. Whilst 
aqueous solutions of hexamethylenetetramine do not react with 
methylene-blue, the urines of patients to whom the drug has been 
administered behave similarly to saccharine urines, but do not give 
a positive result with Fehling’s solution or Nylander’s reagent. 
Normal urines, free from sugar, also give a positive reaction with 
methylene-blue when they have been preserved for some days and 
are partly decomposed, and this is particularly noticeable if they 
have been rendered alkaline with potassium hydroxide. Artificiai 
gastric juice and glycuronic acid are also able to decolorise 
methylene-blue. The substance, therefore, is not a suitable reagent 
for the detection of sugar in urine. H. W. 


Rapid Method for the Estimation of Sugar in Urine. 
Orto Mayer (Arch. Hyg., 1919, 88, 184—197; from Chem. Zentr., 
1919, iv, 211—212).—The detection of sugar in urine is best carried 
out by Trommer’s test, for the performance of which, as also for 
Fehling’s and Nylander’s reactions, practical directions are given. 
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The estimation of sugar is effected in the following manner: urine 
(10 cc.) is placed in a 100 c.c. stoppered measuring cylinder, sodium 
hydroxide (15%, 10 cc.) is added, and the solution is diluted to 
50 c.c. with water; copper sulphate solution (25 grams per litre) is 
gradually added with gentle shaking until the precipitate, which 
denotes the end of the reaction, practically completely redissolves 
on vigorous agitation, leaving only a just perceptible but permanent 
turbidity, which slightly increases in course of time. Under these 
conditions each c.c. of copper sulphate solution corresponds with 
01% of dextrose. If the urine contains more than 4% of sugar it 
is preferable to take only 5 c.c., whilst if the content is 0°5—1% 
20 ¢.c. may be measured out. Separation of alkaline earth phos- 
phates from urines which have been treated with alkali and diluted 
from 2°5 to 10 times occurs only when these are present in excep- 
tional quantity. In this case, since the sensitiveness of the end- 
point may be greatly reduced, it is advisable to treat 20 c.c. of the 
urine with 20 ¢.c. of sodium hydroxide solution, to filter the solution 
after dilution to 100 c.c., and to perform the titration with 50 c.c. 
of the clear filtrate. 

For the detection of acetone, powdered sodium nitroprusside 
(0°05—0°1 gram) is shaken with about 10 c.c. of urine, about 1 c.c. 
of sodium hydroxide (15%) is added to the solution, which is then 
acidified with acetic acid (30%, 2 c.c.). In this form the test is so 
sensitive that distillation is only necessary with such urines as are 
deeply coloured or contain only small amounts of acetone. The most 
suitable reagent for the detection of acetoacetic acid is a mixture of 
liquor ferri. sesquichl. (5 ¢.c.) and sodium chloride solution (1:3, 
95 c.c.), the reaction being performed as a ring test. a. WW. 


Volumetric Estimation of Sugar in Milk. J. L. Mayer 
(J. Amer. Pharm. Assoc., 1919, 8, 551—553).—-Benedict’s method 
for the estimation of dextrose in urine as modified by the author 
was applied to the estimation of lactose in milk. The results were 
trustworthy. CHEMICAL ABSTRACTS. 


[Estimation of Invert-sugar by Fehling’s Solution.] J.D, 
van Leeuwen (Chem. Weekblad, 1919, 16, 1425—1426).—In the 
titration of invert sugar solution with Fehling’s solution, dilution 
of the latter with four times its volume of magnesium sulphate 
solution (0°5 gram per litre) causes the precipitated cuprous oxide 
to settle rapidly, and thus gives a clear solution for testing with 


potassium ferrocyanide and acetic acid ; the solution must be cooled 
for this test. W. J. W. 


Estimation of Carbamide by means of Sodium Hypo- 
bromite. E. Dexeuwer and L. Lescorur (Compt. rend. Soc. Brol., 
1919, 82, 445—447; from Chem. Zentr., 1919, iv, 350).—In the 
estimation of pure carbamide by bromine and alkali hydroxide, a 
slight deficit is always observed which has about the same magni- 
tude when calculated from the nitrogen evolved or from the bromine 
used ; the error is doubled when the calculation is based on the 
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amount of carbon dioxide formed. The course of the reaction 
appears to depend on the relative quantities of alkali and carb- 
amide. A factor can be applied based on the results obtained. In 
the estimation of carbamide in urine, high results are obtained 
when the calculation is based on the bromine which is utilised 
(particularly in the case of urines containing sugar), since bromine 
is also used in the oxidation of substances other than carbamide. 
The results deduced from the amounts of nitrogen and carbon 
dioxide formed respectively generally agree well among themselves ; 
in the case of urines containing sugar, the values calculated from 
carbon dioxide are lower than those reckoned from nitrogen. 


H. W. 


Estimation of Carbamide in Blood and Urine. (. Praum 
(Deut. med. Woch., 1919, 45, 803; from Chem. Zentr., 
1919, iv, 442).—A criticism of Citron’s method of estimating carb- 
amide. The latter is not quantitatively decomposed by sodium 
hypobromite according to the scheme: CO(NH,),+3NaBrO: 
13NaBr +CO,+2H,0+N,, since a proportion of the nitrogen is 
retained as nitric acid or cyanuric acid. In the author's opinion all 
methods which are based on the reaction between carbamide and 
sodium hypobromite are to be rejected. The form of apparatus 
proposed is also open to many objections. H. W. 


Estimation of Carbamide in Urine by means of Urease. 
Arnotp Haun (Deut. med. Woch., 1919, 45, 911-912); from 
Chem. Zentr., 1919, iv, 562—563).—The author's method has been 
modified by Horvath and Kadletz by the introduction of a receiver 
containing acid ; the alteration is regarded as adding an unnecessary 
complication to the process. H. W. 


Detection of Hydrocyanic Acid ina Case of Poisoning. 
Its Post-mortem Transformation into Sulphocyanic Acid. 
I,. CHELLE (Compt. rend., 1919, 169, 852-854. Compare A., 1919, 
ii, 529, 530).—A dog was poisoned by administering potassium 
cyanide and an autopsy immediately performed, the various organs 
being divided up and kept in stoppered sterile flasks for various 
lengths of time. Using the methods previously described (/oc. cit.), 
hydrocyanic acid as such, but no thiocyanic acid, was detected after 
two hours in the brain, lungs, and blood, but not in the liver. After 
eight days no hydrocyanic acid as such could be detected in any of 
the organs or the blood, but thiocyanic acid was found in the blood, 
lungs, and brain, but not in the liver. Further, the amount of thio- 
cyanic acid found in the lungs and brain, but not in the blood, 
corresponded with far more than the amount of hydrocyanic acid 
found at the end of two hours. This is explained on the grounds 
that a certain amount of hydrocyanic acid becomes enclosed in the 
cells in the first few hours after death and is not set free by the 
methods of estimation used, but after eight days, as a result of 
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putrefaction and consequent cytolysis, it is all liberated by the 
reagents and thus estimated. W. G. 


Estimation of Ferricyanide and Ferrocyanide. I. M. 
Kottuorr (Pharm. Weekblad, 1919, 56, 1618—1626).—The author 
has investigated the iodometric estimation of potassium ferricyanide. 
The acidity of the solution has an appreciable influence on the 
reaction; if the concentration is sufficiently high, accurate results 
are obtained after allowing the solutions to remain for only half a 
minute. Rupp’s method for the estimation of ferrocyanide is inac- 
curate. An outline is given of the theoretical interpretation of the 
iodometric estimation of ferri- and ferro-cyanide. The reducing 
action of ferrocyanide is increased by rise of temperature. 


W. J. W. 


Proteinogenous Amines. II. A Micro-chemical Colori- 
metric Method for Estimating Iminazole Derivatives. 
Kart K. Koresster and Mitton T. Hanke (J. Biol. Chem., 1919, 
39, 497—519).—The method depends on the colour reaction 
between compounds containing the iminazole ring and sodium 
p-diazobenzenesulphonate. It can be applied directly to practic- 
ally any iminazole derivative, gives equally good results whether 
applied to pure solutions or mixtures, and is capable of estimating 
with a fair degree of accuracy as little as 0°00001 gram of any of 
the iminazoles. The iminazole derivative is added under certain 
conditions to a mixture of sodium carbonate and the pdiazo- 
benzenesulphonic acid in one cup of a Duboseq colorimeter, and 
the height of liquid in this cup is set at 20 mm. The other cup 
is filled with an appropriate indicator solution, and the height 
varied until the colours match. From tables which have been pre- 
pared, the amount of the iminazole derivative can be read off. 
Certain substances interfere with the method, notably ketones, 
alcohols, ammonium salts, and proteins. Animal charcoal must 
not be used to decolorise solutions which it is desired to test for 
iminazole derivatives, as loss by adsorption occurs. J. C. D. 


Proteinogenous Amines. III. A Quantitative Method 
for Separating Histamine from Histidine. Kari K. Korsster 
and Mirron T. Hanke (J. Biol. Chem., 1919, 39, 521—538).— 
The colorimetric process described in the preceding abstract may 
be utilised for estimating certain components of mixtures of 
iminazole derivatives. A mixture of these derivatives, such, for 
example, as that which is formed by the action of bacteria on 
histidine in the presence of salts and dextrose, is treated with 
sufficient sodium hydroxide to make the whole a 20% solution of 
alkali. This solution is extracted repeatedly with amyl alcohol, 
whereby the histamine, ammonia, methyliminazole, and other 
amines are removed. This extract is termed the histamine frac- 
tion, whilst the residual liquid containing histidine, iminazole, pro- 
pionic, acetic and lactic acids is called the histidine fraction. The 
amount of histidine can be determined by an estimation of the 
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amino-nitrogen in the second fraction. A colorimetric estimation 
on the same fraction will indicate whether there are other iminazole 
derivatives present other than histidine. 

The histamine and methyliminazole are extracted from the 
amyl alcohol by 1-:0N-sulphuric acid, and a colorimetric estimation 
will give on this extract an indication of the total iminazole sub- 
stances present. The methyliminazole may be estimated directly 
by the fact that it is volatile in steam. The colorimetric estimations 
on these two fractions will give by difference the amount of 
histamine present. J.C. D. 


Direct Estimation of Non-amino-nitrogen in the Products 
of Protein Hydrolysis. Ama HILLeR and Donatp D. Van SLYKE 
(J. Biol. Chem., 1919, 39, 479—488).—An extension of the method 
of protein analysis introduced by Van Slyke (A., 1915, ii, 851). 
The filtrate from the phosphotungstates of the diamino-acids, repre- 
senting 2 or 3 grams of protein, is concentrated to 150 c.c. Por- 
tions of this solution are used for estimations of the total nitrogen 
and amino-nitrogen, as described in the original paper. Of the 
residue, 100 c.c. are measured into a separating funnel of 500 c.c. 
capacity, and are rendered free from phosphotungstic acid by 
extraction with amyl alcohol-ether mixture in the presence of 
hydrochloric acid. The solution is concentrated in a vacuum to 
about 50 c.c., and washed into a 100 c.c. volumetric flask. Of this 
solution, 20 c.c. portions are used for the non-amino-nitrogen 
estimation. Each portion is placed in a small Kjeldahl flask with 
1°2 c.c. of 30% sodium nitrite and 5 c.c. of concentrated hydro- 
chloric acid. When deamination is completed, the solution is 
neutralised to alizarin with 10% sodium hydroxide and reduced 
with zinc-copper couple. After making alkaline with magnesium 
oxide, the ammonia formed by the reduction is removed by boiling, 
and residual nitrogen is estimated by the Kjeldahl process. The 
results by this direct method agreed closely, in analyses of caseinogen 
and gelatin, with the results obtained indirectly by the original 
procedure. J. C. D. 


Apparatus for Rapid Gastric Analysis, together with a 
Method for the Preservation of Starch Solution. Raymonp 
J. Mitter (J. Ind. Eng. Chem., 1919, 11, 963—964).—A con- 
venient arrangement of burettes, indicator reservoirs and delivery 
tubes, an automatic pipette, etc., attached to one stand, 
and intended for the estimation of total acidity, free acidity, and 
amino-acid nitrogen (formaldehyde method) in gastric fluids. The 
starch solution is preserved under a layer of liquid “ petrolatum,” 
with or without the addition of a small quantity of toluene. 
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The Constitution of the Atom and the Properties of 
Band Spectra. H. Derstanpres (Compt. rend., 1919, 169, 
1365—1371. Compare A., 1919, ii, 206, 310, 441, 486).—Further 
evidence is given in support of the views previously published (doc. 
cit.). The author emphasises the fact that the formula given (A., 
1919, ii, 206, 310) is only a first approximation, and offers some 
explanation of the divergencies found in certain cases. W. G. 


Intensity Relations in the Spectrum of Helium. T. R. 
Merton and J. W. Nicuotson (Phil. Trans., 1919, A, 220, 
137—173).—The spectrum of helium has been examined by photo- 
graphing the radiation in front of an aluminium cathode in a tube 
containing helium of such a pressure that the thickness of the dark 
space was about 1 mm. A number of experiments were made with 
mixtures of helium and other gases, particularly hydrogen. The 
most striking phenomenon observed relates to the difference in 
behaviour between the series of helium and parhelium, for, in the 
former, lines belonging to a series maintain a practically constant 
intensity ratio at every point, whilst in the latter the relative 
intensity of any two lines of the same series varies with the distance 
from the cathode. In the case of lines belonging to the principal 
series, the scat of maximum emission is Closer to the cathode, and 
falls away with increasing distance from this point more rapidly 
than in the case of lines belonging to associated series. The diffuse 
series appear to preserve the most uniform intensity over a wide 
range of conditions. J. F. S. 


Spectrum of Neon. F. Pascnen (Ann. Physik, 1919, [iv], 
60, 405—-453).—-An account is given of a very complete examina- 
tion of the spectrum of neon from A 9840°42 to A 2550°55. A long 
table is given of the wave-lengths, intensities, and the spectrum 
combination of each line. The regularities between the lines of the 


principal and subsidiary series are investigated and discussed. 
J. F. 8. 


Emission Spectra and the Chemical Reactions taking 
place in the Source of Radiation. ANGEL pet Campo (Anal. 
Fis. Quim., 1919, 17, 247—270).—Attention is directed to slight 
variations in the spectrum of the same element as described by 
different observers. The author regards these as being due to 
chemical reactions, notably oxidation and reduction, occurring 
within the radiant arc. These reactions may be localised, according 
to circumstances, in the immediate neighbourhood of the electrodes 
or in the middle of the are itself, thus giving rise to a “ polar 
effect’ in the photograph. This is illustrated in the case of the 
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silica spectrum, which shows variations as different sections of the 
arc between the carbon electrodes are examined. The view 1s 
expressed that the variations are due to the presence or absence of a 
reduction product, the suboxide SiO. A similar phenomenon is 
observed with magnesium, and is attributed to the suboxide Mg,0. 
In studying the spectra of various specimens of aragonite, three 
new lines, 2554°6, 2563-8, and 2565°0 A.U., were observed. These 
were given by all samples of naturally occurring calcium carbonate 
examined, but not by pure hydroxide. In both cases the oxide 
formed is reduced to metal in contact with the carbon. This is 
immediately re-oxidised in the arc, but in the former case the pro- 
tective action of the carbon dioxide liberated at the same time 
ensures the persistence of the metallic vapour for a longer time and 
range, so that the radiation from the metal is rendered perceptible. 
Further experiments confirmed the view that the lines in question 
belong to the calcium spectrum, and are not due to impurities in the 
substances examined. W. S. M. 


The Emission of Positive Luminous Particles at High 
Temperatures by the Alkali Metals. G. A. Hemsarecu 
(Compt. rend., 1920, 170, 44—47).—Using the graphite plate with 
a layer of carborundum, the plate being electrically heated as 
previously described (compare this vol., ii, 1, 2), it is shown that if 
the plate is first covered with a thin layer of the chloride, carbon- 
ate, or oxide of one of the alkali metals, and this, in turn, 
covered with carborundum, positively electrified particles are 
emitted at varying temperatures. All the elements in the alkali 
group emit positive particles, and for a given temperature the exten- 
sion and development of the luminous trajectories vary directly 
with the atomic weights, and in consequence the critical tempera- 
ture, or temperature at which the phenomenon is apparent, varies 
inversely with the atomic weight. For lithium the critical tempera- 
ture is 2700°, and for cesium 1900°. Two hypotheses are put 
forward to explain this phenomenon, but further work is necessary 
before a definite explanation can be given. W. G. 


[The Emission of Positive Luminous Particles at High 
Temperatures by the Alkali Metals.|] A. pz Gramonr (Compi. 
rend., 1920, 170, 47).—The author states that Hemsalech used a 
monochromatic, optical pyrometer for the temperature measure- 
ments in his work (preceding abstract). The instrument was cali- 
brated and corrected up to 2500°, above which temperature extra- 
polation was necessary. At 2700° the temperature readings are 
accurate to +50°. W. G. 


The Direct Arc Spectra of Metals with Moderately High 
Melting Points. A. pe Gramont (Compt. rend., 1920, 170, 31—38).— 
A comparison of the direct arc spectra with the spark spectra and 
the carbon arc spectra in the case of the metals zinc, cadmium, 
tin, lead, antimony, bismuth, magnesium, and aluminium. By the 
photographic device employed, the three spectra were obtained in 
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successive coincidence, thus permitting of a direct comparison of 
the rays. By this means, it has been possible to detect in the 
direct ray spectra on the one hand certain rays of the spark 
spectra, considered by Lockyer as strengthened, and which occur 
in the direct spectra with a marked intensity, and on the other 
certain rays of the spark spectra, also classed as strengthened, 
but which are only fugitive in the direct arc spectra. The latter 
group of rays appears at the positive pole at the moment of striking 
the arc. They can most easily be seen by alternately making and 
breaking the arc. The detailed results are given for each of the 
metals, and the general conclusions to be drawn are that the arc 
spectra must not be considered as invariable and always identical. 
They are subject to considerable variations, not only in the intensi- 
ties of certain rays, but also in the appearance of the rays, these 
variations being closely connected with the intensity of the current 
producing the arc. W. G. 


New Lines in the Arc Spectrum of Silver between 
\} 4500 and A2300. M. A. Cararan (Anal. Fis. Quim., 
1917, 15, 483—486).—Measurements of eighty new lines were 
made with wave-lengths corresponding with similar lines in the 
spark spectrum described by Exner and Haschek (“‘Tabellen der 
Funkenlinien,” 1902). W. S. M. 


New Lines in the Arc Spectrum in Air of Iron between 
2300 and 1980 A.U. S. Pita pe Rusies (Anal. Fis. Quim., 
1917, 15, 434—-444).—Measurements of more than 288 new lines 
in the are spectrum of iron are given, extending the spectrum from 


2300 A.U. to 1994 A.U. W. S. M. 


New Lines in the Arc Spectra of Nickel and Cobalt 


between 2300 and 2000 A.U. S. Piva pe Russ (Anal. Fis. 
Quim., 1918, 16, 338—350).—A total of 66 new lines for nickel 
and 165 for cobalt in the given range was measured. W.S. M. 


_Photochemistry of Thallous Chloride. Cari Renz (Helv. 
Chim. Acta, 1919, 2, 704—717).—The action of light on thallous 
chloride has been investigated; the action was carried out with 
the dry substance and with thallous chloride under water, hydro- 
chloric acid, ammonia, ethylamine, ethyl alcohol, glycerol, toluene, 
xylene, and pyridine. In all cases, a darkening occurs, which 
passes through the shades greyish-brown, dark greyish-brown, and 
blackish-brown. The change is due to the formation of a photo- 
thallous chloride and thallous-thallic chloride. Hydrochloric acid, 
even in traces, retards the formation of the photo-chloride, and, 
after prolonged illumination, various yellow, double thallous-thallic 
chlorides are formed. Nitric acid and sulphuric acid have a similar 
retarding action on the formation of the photo-chloride. Ammonia, 
ethylamine, and the above-named organic substances act as sensi- 
tisers in the reaction, and many inorganic salts have a photo 
3—2 
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catalytic action. The sensitiveness of thallous chloride to light 
depends on its method of formation. Thallous chloride precipitated 
by metal chlorides is more sensitive than that precipitated with 
hydrochloric acid, even though the acid has been thoroughly 
washed out. J. F. 8. 


Diffusion of Radium Emanation in Water. Eva Ramsrepr 
(Medd. K. Vetenskapsakad. Nobel-Inst., 1919, 5, No. 5, 1—14).— 
The velocity of diffusion of radium emanation in water at 14° has 
been determined by means of an apparatus containing a number of 
metal plates immersed in water. The coefficient of diffusion is 
found to be 0°820 cm. per day, a value which is of the same 
dimensions (0°985 at 18°) as that recently found by Rona (A., 
1917, ii, 286). Calculating from this value, the product Dim is 
found to be 12°2, and the molecular diameter of radium emanation 
1°85 x 10-8 cm. J. F. S. 


Ionisation Potential of Helium. J. Franck and P. Kyippine 
(Physikal. Zeitsch., 1919, 20, 481—488).—Using as source of 
electrons a glowing wire in helium of pressure 1°5 mm., the reson- 
ance potential is found to have the value 20°5+0°25 volts, and from 
this value the ionisation potential is calculated to 25-3+0°25 volts. 
Experimentally, the ionisation potential of helium is found to be 
25°4+0°25 volts, and the resonance potential has the same value 
as before. The potential necessary for the removal of both 
electrons from the helium atom is also determined, and the value 
79-5+0°3 volts obtained. The present results are in agreement 
with those of Horton and Davies (A., 1919, ii, 210), and indicate 
that the helium atom is much less stable than is indicated by the 
atomic model of Bohr and Landé. J. F.S. 


Conductivity. VI. Behaviour of Mixtures of Two Salts 
containing a Common Ion in Anhydrous Formic Acid 
Solution. H. I. Scuiesincer and F. H. Reep (J. Amer. Chem. Soc., 
1919, 41, 1921--1934. Compare A., 1919, ii, 91).--The con- 
ductivity of potassium formate in anhydrous formic acid solution 
has been determined at 25° over the range 0°1207V—0°3266.. 
The degree of ionisation and the ionisation constant are calculated 
in each case, and the latter constant has the value 1:090. Similar 
measurements were also made for sodium formate and lithium 
formate; these salts have ionisation constants 0°810 and 0°557 
respectively. Conductivity measurements were also made for 
mixed solutions of sodium and potassium formates, lithium and 
potassium formates, strontium and potassium formates, and 
strontium and calcium formates, all in anhydrous formic acid and 
at 25°.. A method of calculating from the ionisation constants the 
degree of ionisation of each of two salts containing a common ion, 
when the two salts are both present in solution, has been developed 
for the case in which both salts obey the law of mass action. It 
is found that in mixtures of sodium and potassium formates, as 
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well as of lithium and potassium formates, the mass law is obeyed 
by both of the highly ionised salts present. On the other hand, 
solutions of mixtures containing, as one or as both of the salts, 
alkaline earth formates do not conform to the law, although these 
uni-bivalent salts when in solution alone seem to follow the law 
over a certain range of concentration. This appears to make it 
quite certain that whenever the agreement of the salt with the 
law is an accidental one, solutions of mixtures containing such a 
salt will not obey the law. Hence it may be definitely concluded 
that the agreement between the behaviour of the alkali metal 
formates, in anhydrous formic acid solution, and the demands of 
the mass law is a real and not an accidental one. When the total 
concentration of mixed solutions becomes relatively great, deviation 
from the mass law occurs also in the solutions which contain uni- 
univalent formates. It has been found that this deviation begins 
when the concentration of the non-ionised molecules of one of the 
salts reaches the same value as that at which deviation begins in 
the solution of that salt by itself. This seems to be independent 
of the concentration of the other molecular species present, and to 
indicate that in concentrated solutions it is the non-ionised mole- 
cules, and not the ions, which cause deviation from the mass law, 
or at least the non-ionised molecules cause deviation at lower 
concentrations than do the ions. J. F. S. 


Conductivity. VII. Transference Numbers of the 


Formates of Sodium, Potassium, and Calcium in Anhy- 
drous Formic Acid. H. I. Scuesincer and E. N. Buntine (J. 
Amer. Chem. Soc., 1919, 41, 1934—-1945. Compare preceding 
abstract)._The transport numbers of solutions of sodium, 
potassium, and calcium formate in anhydrous formic acid have 
been determined by the usual method at 25° for a number of con- 
centrations between 0:09V and 0°4N. The ionic conductivity of 
the formate ion is calculated to be 51°5, that of sodium ion 14°6, 
and potassium 17°5. The transport number of the potassium ion 
changes with concentration. This is tentatively explained on the 
assumption that the ion is solvated, and a method for calculating 
the extent of solvation from the transport numbers is suggested. 
The results indicate that, if the assumptions made in the calcula- 
tion are correct, each potassium ion is combined with from six to 
eight molecules of formic acid. The transport numbers obtained 
for calcium formate do not substantiate the view that calcium 
formate in formic acid solution ionises either entirely as a uni- 
univalent salt or entirely as a uni-bivalent salt. It is therefore 
possible that both methods of ionisation occur. J.F.S. 


Electric Conductivity of Weakly Ionised Neutral Salts. 
Otor SvanBere (Medd. K. Ventenskapsakad. Nobel-Inst., 1918, 3, 
No. 26, 1—7).—The equivalent conductivity of potassium antimony] 
tartrate and cupric acetate has been determined over the range V/4 
to V/1024 at temperatures 0—65°. In the case of potassium anti- 
monyl tartrate the equivalent conductivity increases from 64°4 at 
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d=4 to 134°5 at d=1024 at 25°; the more concentrated solutions 
(up to V/32) at all temperatures follow the Ostwald dilution law, 
but beyond this point the conductivity increases more rapidly than 
is demanded by any of the formule for the extrapolation of the 
infinity value. There is no evidence that potassium antimony] 
tartrate ionises as the potassium salt of antimony] tartaric acid, 
and it is also shown that the salt is not greatly hydrolysed in any of 
the solutions examined. In the case of cupric acetate the equivalent 
conductivity at 25° increases from 10°8 in N-solutions to 75°3 in 
N/1024 solutions, which indicates considerable hydrolysis. The 
equivalent conductivity at infinite dilution has been obtained by 
extrapolation, and the following values found: potassium antimony] 
tartrate, 0°, A, = 76; 25°, A, = 154; 50°, A, = 260; 65°, A, = 
308, copper acetate, 25°, A,. = 90. J.F.S. 


Relation between the Electrical Phenomenon in Cloud- 
like, Condensed, Odorous Water Vapours and Smell- 
intensity. H. ZwaarpeMAKker and H. Zeenuisen (Proc. K. Akad. 
Wetensch. Amsterdam, 1919, 22, 175—178).—Odorous organic sub- 
stances in dilute aqueous solution when sprayed yield electric 
charges. It is found on diluting these solutions to such an extent 
that the electrical phenomena are only just appreciable that the 
odour is also just appreciable. It is suggested that both these 
properties depend in a complicated way on (a) the volatility of the 


substances, and (+) the lowering of the surface tension of the 
solvent (compare A., 1918, ii, 351). J. F. 8. 


Dielectric Constants considered in Connexion with the 
Theory of Dipolar Molecules. Oskar Kuen (Medd. K. 
Vetenskapsakad. Nobel-Inst., 1918, 3, No. 24, 1—48).—The dielee- 
tric constants have been determined for a number of solutions in 
organic liquids by means of a resonance method. The solutions 
examined consisted of (1) methyl alcohol, ethyl alcohol, propyl 
alcohol, butyl alcohol, amyl alcohol, allyl alcohol, benzyl alcohol, 
acetone and methyl ethyl ketone in benzene; (2) ethyl alcohol, 
butyl alcohol, and benzyl alcohol in chloroform. It is shown that 
the resonance method, which is the method used technically for 
measuring capacity, is well suited to the measurement of dielectric 
constants. Solutions of the alcohols in benzene or chloroform of the 
same normality have the same dielectric constant. Thus V-solutions 
of alcohols in benzene have a dielectric constant 2°63, in chloroform 
solution 5°68. Acetone and methyl ethyl ketone have the same 
value in benzene solution, namely, 3°09. J. J. Thomson’s rule that 
related substances have the same value for (e—1)M holds absolutely 
for mixtures of the alcohols and water. Some measurements of 
Pohrt on the dielectric constants of gases are examined, and yield 
the temperature-coefficient which is demanded by the dipolar theory. 
The formula of Debye (e—1)/(e+2).v=A/7+B is changed to the 
form (e—1)(v—6)=A/T, in which for substances which belong to a 
single group the relationship 4J/=Z obtains; J is a constant pro- 


GENERAL AND PHYSICAL CHEMISTRY. ii. 75 


portional to the square of the molecular moment, and J/ is the 
molecular weight. These formula combine the above-named rules 
and are in keeping with the dipolar theory. The constant Z has 
been calculated from several of the experiments, and the values for 
alcohol (67,000) and acetone (180,000) obtained. The formula 
(e-1)=A/T(v—}b) is applied to the dependence of the dielectric 
constant on temperature in the case of water, and found to be in 
keeping with facts. The formula K=L1/T=M(v—b)(e,—1)+ 
p/{14 k(e9—1)] holds for infinitely dilute solutions, and together 
with (e—1)=A/(v—6)T furnishes an exact method for calculating 
the constants K and 6. The approximate formula K=,/[(1+ 
i:(¢9—1)] is deduced from the above, and allows the determination 
of K from a knowledge of the dielectric constant of solutions of the 
substances concerned. J. F.S. 


Dielectric Constants of Typical Aliphatic and Aromatic 
Hydrocarbons, cycloHexane, cycloHexanone, and _ cyclo- 
Hexanol. Turopore W. Ricnarps and J. W. Suiprey (J. Amer. 
Chem. Soc., 1919, 41, 2002—-2012).—The dielectric constants of a 
number of hydrocarbons have been determined at 20°, except in the 
case of cyclohexanol, which was determined at 25°, by a modified 
Nernst type of apparatus. The percentage error of the method was 
much decreased by the use of larger suitably balanced condenser 
troughs. The following values have been obtained as the mean of 
several concordant measurements: hexane, 1°876; heptane, 1°973; 
octane, 1°962; n-nonane, 1°967; 5-methyloctane, 1°967; 8-methyl- 
octane, 1°967; B{-dimethylheptane, 1°'987; 83-dimethylheptane, 
1:89; Be-dimethylheptane, 1°89; decane, 1°956; xylene (com- 
mercial), 2°375; m-xylene, 2°377; ethylbenzene, 2°482; n-propyl- 
benzene, 2°364; cumene, 2°400; mesitylene, 2°356; tert.-butyl- 
benzene, 2°384 ; cyclohexane, 2°055 ; cyclohexanone, 18°2; and cyclo- 
hexanol, 15°0. The present results are in moderate agreement with 
the values of previous observers, although in many cases no previous 
measurement is on record. J. F.S. 


Relation between the Specific Inductive Capacity of an 
Electrolyte and the Electric Potential of a Metal placed 
in it. D. L. Urey (Physical Rev., 1919, 12, 47—58).—Attention 
is called to the inadequacy of the Nernst theory of the mechanism 
of galvanic current production. This theory omits an essential 
factor, namely, specific inductive capacity of the electrolyte, and 
employs two hypothetical quantities, metal solution pressure and 
osmotic pressure of the ions. Transfer of ions between metal and 
electrolyte is probably brought about by electrical forces, the 
magnitude of which depends on the specific inductive capacity of 
the medium. The potential difference between electrodes of the 
same kind in a two-solution cell was measured for several different 
percentage mixtures of two liquids for four different cases, and in 
each case was shown to be strictly proportional to the difference in 
the specific inductive capacity of the two solutions. The following 
systems were measured: (a) ethyl alcohol-water (solution of cupric 
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chloride), with copper electrodes -(electrode in the aqueous 
solution electronegative); (4) ethyl alcohol—water, with calomel 
electrodes (electrode in the water electropositive); (c) acetone— 
water, with calomel electrodes (electrode in the water 
electropositive); (d¢) methyl alcohol—water, with calomel elec- 
trodes (electrode in the water electropositive); and (¢) solution 
of carbamide—water, with platinum electrodes (electrode in the 
water electropositive). In two cases investigated with copper elec- 
trodes, one with platinum electrodes, and six with calomel 
electrodes, the direction of the #.M.F. of the cell is in 
accordance with the theory that the loss of ions from an electrode 
is dependent on the specific inductive capacity of the electrolyte 
rather than on the concentration of those ions in the electrolyte 
and a solution tension of the electrode. Results obtained further 
substantiate the theory that the more electropositive metals have 
the higher specific inductive capacities. CHEMICAL ABSTRACTS. 


Changes of Potential in an Oxidising Agent by Ultra. 
violet Light. Torsten Swensson (Arkiv. Kem. Min. Geol., 1917, 
6, No. 12, 1—32).—The effect. of ultra-violet light on the potential 
of solutions of potassium dichromate in sulphuric acid has been 
examined. The source of light employed was a quartz mercury 
lamp, and the solutions were maintained at 18° during illumina- 
tion. The platinum eléctrode used in the measurements was bright, 
since it was found that the same value was obtained with both 
bright and platinised electrodes, but the former reached equili- 
brium more rapidly. It is shown that during the illumination with 
ultra-violet light of a solution of potassium dichromate and sul- 
phuric acid, and also during the illumination of either sulphuric 
acid, potassium dichromate, or chromic acid alone, a change in 
potential occurs. To achieve this result it is‘not necessary to illu- 
minate the platinum electrode. In the case of dichromate and 
sulphuric acid a speedy increase in the potential occurs ; whilst when 
sulphuric acid and dichromate are illuminated separately a decrease 
in potential occurs. The potential is also decreased for pure 
chromic acid, and consequently it is shown that the positive effect 
does not depend on the liberation of this acid on the addition of 
sulphuric acid to the dichromate. The speedy change in F.M./F. 
is caused by the ultra-violet rays, and is not observed when the 
action takes place in glass vessels. Both the increase and decrease 
of #.M.F. are of a photochemical nature. Over the range examined 
the potential change is independent of dilution. The change of 
potential is in a high degree dependent on the composition of the 
solution, and shows a maximum at about 75 mol. % potassiuin 
dichromate. The decrease in /.././’. after the interruption of the 
illumination takes place gradually. It is also dependent on the com- 
pesition, and is most rapid for pure sulphuric acid. It is further 
greatly dependent on the temperature, and after a moment’s boiling 
the potential becomes normal again. Solutions which have been 
illuminated, but have returned to their original potential, show on 
renewed illumination changes in the velocity of the potential 
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increase and the maximum value. On very bright illumination a 
rapid increase in /.J/./. was observed, which, on interruption of 
the light, sank very quickly. In this case the illumination of the 
electrode is essential. J. F. 8. 


Polarisation Tensions of Iron in Solutions of its Complex 
Salts. Relations between these Tensions and the Dis- 
simulation of Analytical Characters of Ferric Ions. N. R. 
Dear and G. Ursain (Compt. rend., 1919, 169, 1395—1397).— 
The electrolytic cell consists of two half elements joined by a solu- 
tion of potassium chloride. One half element consists of a metallic 
electrode in a solution of one of its salts, and the other is an elec- 
trode of mercury in a solution of calomel and potassium chloride. 
The polarisation tension is defined as the difference between the 
E.M.F. of the whole cell and the corresponding value as found in 
Auerbach’s results (compare A., 1912, ii, 123) for the half element 
containing the mercury electrode. This tension should depend on 
the number of free metallic ions in the solution, the tension 
diminishing as the number of ions increases. These measurements 
should, therefore, in the case of complex salts, give an indication 
as to how far the metallic constituent of the complex ion is dissimu- 
lated. The results obtained with simple and complex iron salts are 
in agreement with those obtained by Pascal (A., 1909, ii, 487) as 
to their molecular magnetic susceptibilities. W. G. 


Hydrogen Overvoltage. II. Applications of its Variation 
with Pressure to Reduction, Metal Solution, and Deposition. 
D. A. MacInnes and A. W. Contrert (J. Amer. Chem. Soc., 1919, 
41, 2013—2019. Compare A., 1919, ii, 131)—-The increase of 
hydrogen over-voltage with diminished pressure is shown to follow, 
in a nearly quantitative manner, from the theory of MacInnes and 
Adler (/oc. cit.). The effect of a change in the gaseous pressure on 
several chemical processes involving the evolution of hydrogen has 
been studied. The changes in rates of reaction and in reaction 
efficiencies were found in each case to be in the directions which 
follow from the change of hydrogen over-voltage with pressure ; 
that is, a decrease of gaseous pressure produces (a) a decrease in the 
rate of solution of metals in electrolytes, (4) an increase in the 
efficiency of reductions by metals, and (c) an increased efficiency of 
metal deposition. The theory explaining the fluctuation of over- 
voltage accompanying the evolution of a single bubble of hydrogen 
from a platinum electrode is discussed. J. F. S. 


Determination of the Hydrogen Exponent. J. Pixxuor 
(Chem. Weekblad, 1919, 16, 1168—1172).—If, in Poggendorff’s 
method, the normal electrode is replaced by an electrode which 
does not differ in potential from that of the hydrogen electrode, 
then, if the composition of the liquid is known and its relation to 
the potential, the potential of the hydrogen electrode, and there- 
fore the hydrogen exponent, can be determined. The results 
obtained with a silver electrode in a solution of silver cyanide in 
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excess of potassium cyanide were not accurate. An electrode of 
cadmium amalgam in solutions of cadmium salt of various concen- 
trations was found to be suitable. A simple apparatus for the 
determination is described. . ae We 


Applicability of the Gas Laws to the Strong Electrolytes. 
J. N. Bronstep (Medd. K. Vetenskapsakad. Nobel-Inst., 1919, 5, 
No. 25, 1—19).—A nymber of solubility and 7./.F. measurements 
have been carried out with the object of testing the hypothesis. 
“The gas laws hold for ions or salts when other salt solutions are 
employed as solvents, the concentration of the latter being large 
when compared with the concentration of the dissolved salt.”. The 
E.M.F. of cadmium|cadmium sulphate in magnesium sulphate 
solution has been measured. The element is made up: 


Cd | CdSO,¢ Mol. | CdS0, c, Mol. Cd 
(amalgam 3°1%)' MgSO,(2 -c) mol.| MgS0,(2 -c,) mol.| (amalgam 3-1 %) 
The value of ¢ and c, varied between 0°1M and 1/640, and the 
temperature was 20° and 39:4°. The potentials obtained are 
compared with those demanded by the gas laws, and an excellent 
agreement found. The solubility of dinitrotetra-amminecobalt 
nitrate, both a and 8 varieties, has been determined at 0° and 20° 
in water, and in solutions of various concentrations of potassium 
formate, thiocyanate, hydroxide, and nitrate, nitric acid, scdium 
oxalate, and sodium nitrate. The values obtained are in keeping 
with the demands of the gas laws. J. F. 8. 


The Electroaffinity of Aluminium. I. The [onisation 
and Hydrolysis of Aluminium Chloride. II. The 
Aluminium Electrode. Jarostav Heyrovsxt (T., 1920, 117, 
11—26, 27—36). 


Occlusion of Hydrogen and Oxygen by Metal Electrodes. 
Epcar Npewsery (J. Amer. Chem. Soc., 1919, 41, 1887—1892, 
1895—1898); Earte A. Harpine and Donatp P. Smita (cbid., 
1892—1894, 1897—-1898).—Polemical. In the first paper Newbery 
gives a theoretical discussion of the paper put forward by Harding 
and Smith (A., 1918, ii, 424), and a criticism of the theory put 
forward as to the condition of the occluded hydrogen in palladium. 
The following papers contain replies and counter-replies by Harding 
and Smith, and Newbery. J. F. 8. 


Electro- and Thermo-chemical Investigation of the Cells 
Cu or Cu Amalgam | CuSO,-Hg,SO,|Hg. L. W. Onoim 
(Medd. K. Vetenskapsakad. Nobel-Inst., 1919, 5, No. 4, 1—20). 
—The £.M.F. of the elements Cu! V-CuSO,,Hg,SO,(sat.)|Hg and 
Cu(12% amalgam) | V-CuSO,,Hg.SO,(sat.)|Hg have been measured 
at 10°, 15°, 17°, 20°, 25°, and 30° daily for a period of two months. 
The copper amalgam cells are fairly constant and easily repro- 
ducible, and the variation of the £.M.F. with temperature is 
represented by the formula 

+= 0°35030 — 0-00064(¢ — 20) — 0:0000025(# — 20)?. 
The cells with a copper electrode had a slightly higher (0°004—0°005 
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volt) #.4.F. than the amalgam cells, and it is nothing like so 
constant. #,,=0°3542 and d#/d7T'= —0-00072 volt. The chemical 
energy of the copper cell is calculated, and the value Q@=24,860 
cal. obtained. The quantity Q is regarded as made up of three 
quantities, q), Y2, and qs, q,; being the heat change when 1 gram- 
atom of copper is withdrawn from the amalgam, gz the difference in 
the heat of formation of copper and mercury sulphate, and gq, the 
heat change accompanying the withdrawal of water from the solu- 
tion by the newly formed copper sulphate. These three values are 
calculated to g,= —1297 Cal. at 20°, g.=7600 Cal., and g,=18-527 
Cal. J. F. 8S. 


Passivity of Cobalt. Horace G. Byers and Curtis W. Kine 
(J. Amer. Chem. Soc., 1919, 41, 1902—1908).—When cobalt is 
used as anode in the electrolysis of 0-02N-sulphuric acid or sodium 
sulphate at 0°, it becomes passive if a high current density is 
employed, but with low current density it remains active; if 
potassium dichromate is present, it readily assumes the passive con- 
dition in all circumstances. The passive state is indicated by an 
increased drop in potential, a decreased current, by the evolution of 
oxygen, and by the failure of the cobalt to pass into solution. 
The potential measurements of a cobalt—platinum cell with various 
electrolytes, and a comparison with similar results with iron and 
nickel, show that when the cobalt becomes passive there is a marked 
increase in voltage across the cell. The potential measurements 
show that this is due to a change in the potential of cobalt as 
it changes from the active to the passive condition. Cobalt may 
therefore be classified with the passive metals, since it exhibits all 
the characteristics of iron and nickel when they are passive. The 
essential difference between cobalt and the other passive metals lies 
in the fact that cobalt, when used as an anode, will not become 
passive at the low current densities required by nickel and iron. 
If cobalt has once assumed the passive condition, it will remain 
so, even though the current density is reduced. In the absence of 
the anodic relation, cobalt becomes active in acid solution more 


readily than nickel. J.F.S. 


Activity Coefficient for Ions. Nirets Bygrrum (Medd. K. 
Vetenskapsakad. Nobel-Inst., 1919, 5, No. 16, 1—21).—A 
theoretical paper in which activity coefficients are considered with 
the object of bringing strong electrolytes into line with the ionic 
hypothesis. The activity coefficient is defined as the effect of the 
interionic forces on the activity of the ions, the conductivity 
coefficient as the influence of the interionic forces on the con- 
ductivity, and the osmotic coefficient as the influence of the inter- 
ionic forces on the osmotic pressure. Various relationships between 


these and other similar coefficients are evolved mes & 


Comparative Electrolysis of Various Alkali Chlorides. 
E. Briner, (Muie.) A. TyKocrner, and B. Aurimorr (Helv. Chim. 
Acta, 1919, 2, 666—672).—Solutions of the chlorides of sodium, 
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lithium, and potassium of various concentrations have been electro- 
lysed, and the relative current yields of alkali hydroxide compared. 
After the passage of 50,000 coulombs through 3°1.-solutions of 
these salts, it is shown that the total current yields are respectively 
for lithium, sodium, and potassium 75%, 82°5%, and 87%. In the 
case of lithium chloride, two cases are considered: (a) Where the 
initial concentration of lithium chloride lies on the ascending 
branch of the conductivity curve (concentrations below 5); here 
the fraction of the current carried by the lithium chloride 
diminishes, due to the presence of lithium hydroxide and to the 
reduction of the salt concentration. (+) Where the initial con- 
centration lies on the descending branch of the conductivity curve 
(concentrated solutions) ; here the yield is diminished by the lithium 
hydroxide present, but it is increased by the fact that the reduc- 
tion of the lithium chloride concentration brings with it an improve- 
ment of the conductivity of the salt. é. F. & 


The Transport Number of the Ions of Cadmium Iodide. 
Georces Heym (Ann. Physique, 1919, [ix], 12, 443—454).—From 
a series of measurements, it is shown that the transport number of 
iodine ions varies from 0°55 to 1°0 for solutions of cadmium iodide 
in which the concentration varies from 0-007 to 0°07 gram of iodine 


per litre. W. G. 


Electrochemistry of Uranium and the Single Potentials 
of Some Oxides of Uranium. Cuester A. Pierté (J. Physical 
Chem., 1919, 28, 517—553).—The electrolysis of uranium com- 
pounds in various solvents and under many conditions has been 
investigated. It is shown that in aqueous solutions with low 
current density, uranyl salts deposit, in the first place, hydrated 
uranic oxide, UO;,H,O, which is changed as the electrolysis pro- 
ceeds to a black oxide of varying composition. With higher 
current density, uranyl sulphate is reduced to uranous sulphate, 
but in the presence of free acid the deposit obtained is small in 
amount and poorly adherent, although metallic in appearance. 
In neutral or alkaline solutions, the deposit formed is a mixture 
of black and yellow oxides. The use of a porous cup diaphragm 
does not change the character of the deposits. The deposit 
obtained when alkaline uranyl tartrate or citrate solutions are 
electrolysed is an oxide much richer in uranium than that deposited 
from solutions acidified with tartaric or citric acid. The con- 
ductivity of non-aqueous solutions of uranyl salts is a function of 
the water present, and the deposits formed are oxides contaminated 
with organic matter. Anhydrous pyridine dissolves anhydrous 
uranium tetrachloride to form conducting solutions; these, on 
electrolysis, deposit a compound containing uranium and pyridine 
on the cathode. Solutions of uranium tetrachloride in acetone do 
not yield metallic uranium on electrolysis; the solution is a good 
conductor of electricity. The deposit obtained replaces mercury 
from mercurous sulphate. Uranium tetrachloride reacts with 
anhydrous acetone, forming $8-dichloropropane. During electro- 
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lysis, hydrogen is evolved. Solutions of potassium uranyl fluoride, 
whether acid, alkaline, or neutral, form a deposit containing 
fluorine; in acid solution, the deposit is UF,,6H,O; neutral and 
alkaline solutions give a deposit containing uranium tetrafluoride 
and uranium oxide. Deposits obtained from neutral solutions of 
potassium uranyl cyanide consist of pure potassium uranate. 
When acidified with hydrocyanic acid, the deposit is the yellow, 
hydrated oxide contaminated with a little of the black oxide. The 
single potentials of the metal and the oxides have been measured 
by pasting the finely powdered material on a platinum electrode 
with gelatin. The following potentials of the more stable oxides 
have been obtained: U,O,|UO,(NO,),, 14°3 grams per litre||= 
0776 volt; UO;,H,O | UO(NO,).|| = —0°860; black oxide from 
aqueous uranyl salts} UO,(NOs), || =—0°6872 volt; uranium 
91-49% | UVO.(NOx)o|| = —0°093 volt. Uranous oxide, UO,, gives a 
single potential identical with that obtained for the green oxide, 
U,0,. The black deposit formed when uranium salts are electro- 
lysed is not U,0,,2H,0, as stated by Smith (Amer. Chem. J., 1879, 
1, 329), but a compound, U,0,,,2H,O, and it has a different 
potential to that of U,O,. J. F. 8. 


Johan Gadolin's Electrochemical Theory, its Origin and 
Development. H. G. Sépersaum (Medd, K. Vetenskapsakad. Nobel- 
Inst., 1919, 5, No. 9, 1—14).—Historical. a & & 


Diamagnetic Phenomenon in Luminous Nitrogen and the 
Magnetic Behaviour of its Band Spectrum. W. Sreusine 
(Physikal, Zeitsch., 1919, 20, 512—519).—The intensity changes of 
the nitrogen bands in a magnetic field have been examined with the 
magnet in various positions. It is found that if a flat bulb 33 mm. 
in diameter is blown in the middle of the tube and the tube filled 
as for an ordinary spectrum observation, the light passes across the 
bulb in the ordinary way, except that the positive column is slightly 
broadened. When the field is made active the middle of the bulb 
is filled with a blue, luminous sheath, which extends up to the walls 
and is at right angles to the lines of force of the field. This sheath 
has an identical spectrum with the negative luminescence, and is 
probably to be accounted for by the diamagnetic molecules setting 
themselves at right angles to the magnetic lines. J. F. §S. 


Magnetic Properties of some Rare Earth Oxides at Low 
Temperatures. E. H. Wituiams (Chem. News, 1919, 119, 
287—288).—The magnetic susceptibility of the oxides of dyspros- 
ium, erbium, gadolinium, samarium, neodymium, lanthanum, and 
yttrium has been determined at a series of temperatures from 20‘ 
to —140°. The following values are given: Dysprosium oxide, 20°, 
Xx 108, 233°3°; 0°, 250°0; —40°, 291°3°; —80°, 347°4; —100°, 
384°2; —120°, 430°2; —140°, 490°0. Erbium oxide, 20°, 188°6; 
0°, 201°7; —40°, 234°8; — 80°, 282°3; —100°, 314°8; —120°, 3550; 
~ 140°, 402°8. Gadolinium oxide, 20°, 129°7; 0°, 138°2; -—40°, 
160°7; —890°, 194°2; —100°, 217°0; —120°, 2446; - 140°, 279°0. 
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In all cases the oxides were purer than 99°5%. In the case of 
samarium oxide the susceptibility at —140° was about 10% larger 
than at 20°. Yttrium oxide increases in susceptibility with decrease 
in temperature, but very slightly, and since the susceptibility is less 
than 1 x 10-6 the experimental error is relatively large. It is shown 
that the product of the susceptibility and the absolute temperature 
is not constant, but decreases with falling temperature to a slight 
extent. J. F. 8. 


The Paramagnetism of Solid Salts and the Theory of 
the Magneton. B. Caprera (Anal. Fis. Quim., 1918, 16, 
436—449).—A mathematical discussion of the Curie-Langevin law 
when the mutual actions of the paramagnetic atoms are no longer 
negligible. W. S. M. 


Furnace Temperature Regulator. Watrer P. WuirTe and 
Leason H. Apams (Physical Rev., 1919, 14, 44—48).—By making 
the heating coil of an electric furnace one arm of a Wheatstone 
bridge, and combining this with a galvanometer regulator, thus keep- 
ing the resistance of the coil constant, the temperature of electric 
furnaces may be kept constant. This device is effective regardless of 
variations in the current supply, and requires no attention, particu- 
larly in the case of furnaces which are not directly influenced by the 
temperature of the room or where the surrounding air is kepi 
constant. The arrangement operates as follows: Changes in the 
temperature of the furnace, and consequently in the resistance oi 
the heating coil, operate a boom which either hits or misses a 
contact-maker which controls a suitable relay. This relay operates 
a larger magnet, which controls the main current. The power 
available in this regulator is very large; nothing has to be inserted 
into the furnace cavity, and the lag is practically non-existent. 
The regulator is often almost at its best under conditions most 
unfavourable to other regulators. Using this regulator, the authors 
have kept a small furnace constant to within 0°1° for hours at 
temperatures from 500° to 1400°. J. F. 8. 


An Analysis of the Radiation Emitted in Gaseous 
Explosions. W. TT. Davip (Phil. Mag., 1920, vi, 39, 84—95).— 
In explosions of coal-gas and air, and of hydrogen and air, the ratio 
of the energy in the 2°8 » radiation emitted to that in the radiation 
of longer wave-length decreases as the temperature decreases. In 
the neighbourhood of 1200° abs. the 2°8 » radiation decreases very 
rapidly with the temperature, and is negligible at 1000° abs. Radia- 
tion of longer wave-length is emitted after the temperature has 
fallen to 900° abs., but at this temperature the emission is small. 
The ratio of the energies in the 2°8 » and the 4°4 » radiation in coal- 
gas and air mixtures appears to depend on the composition of the 
mixture and the temperature. The loss of heat by radiation 
expressed as a percentage of the heat of combustion of hydrogen 
and air mixtures, between the limits of composition of 10 and 25°4% 
of combustible gas, decreases very rapidly as the latter increases. 
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The variation for mixtures of coal-gas and air between 9°8 and 15% 
is small. The author attempts a theoretical explanation of these 
results on the following lines. The intra-molecular energy acquired 
on combustion by the freshly-formed molecules of carbon dioxide 
and water is not equally partitioned over the various internal 
degrees of freedom of the molecules. When the combustion is gentle 
the intra-molecular energy is concentrated in the rotational degrees 
of freedom, and in such very low frequency vibrations as the mole- 
cules may be capable of executing. As the combustion becomes 
more violent the higher frequency vibrations share in this energy, 
and it is possible that during combustion of extreme violence equi- 
partitioning of energy amongst all the internal degrees of freedom 
of the molecules may be approached momentarily. This is believed 
to be capable of explaining many phenomena of explosive combus- 
tion, such as the pre-pressure period. J. R. P. 


Isothermals of Monatomic Substances and their mT 
Mixtures. XX. Isothermals of Neon from 20° to -217 
C. A. Crommetin, J. Patactos Marrinez, and H. KAMMERLINGH 
Onnes (Proc. K. Akad. Wetensch. Amsterdam, 1919, 22, 108—118. 
Compare A., 1917, ii, 407; 1918, ii, 9)—The isothermals of neon 
have been determined over the range 20° to —217° up to a pressure 
of 90 atms. by the method previously described. From the results 
of the experiments the authors have calculated the virial-coefficients 
from the equation of state. It is shown that the pv, values 
obtained in the present work agree in a very satisfactory manner 
with the older measurements. Only in the isothermal —217°52° is 
any marked divergence visible, and here the divergence does not 
exceed 0°5%, whilst for the isothermal —200°08° they do not 
reach 0°1%. J. F. 8. 


A New Improvement of the Equation of State of Fluids. 
E. Artks (Compt. rend., 1919, 169, 1140—1143).—A mathemati- 
cal discussion of the subject. W. G. 


Equation of Condition. Frep. G. Epwarps (Chem. News, 1920, 
120, 4—5).—Using Nernst’s value in the equation for the mean 
molecular heat of gases, Cu=a+ bt, it is shown that these linear 
equations are chords to the curve m*=k log 7, where m=5'95/y or 
4 — (2y/2°975) below or above y=2°975, from which is obtained the 
general equation m*=k/log T=1 /v log T, and hence pu=m*T', m* 
being a constant for monatomic gases. W. G. 


Corrected van der Waals's Equation of Condition for the 
Quasi-diminution of the Molecule. E. A. Hoim (Medd. K. 
Vetenskapsakad. Nobel-Inst., 1919, 5, No. 27, 1—33).—In the cor- 
rected van der Waals’s equation an infinite series of b/v appears as 
the correction factor of the volume. This has been inserted by 
Boltzmann in an approximated form as 1 - b/v+0°3756?/v?— 
0°036905/v8. This cannot be true for very small volumes. The 
equation has been tested on Amagat’s oxygen isotherms, and it is 
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found to be strictly applicable at pressures 250, 300, and 450 atm. 
and at temperatures 0°, 15°63°, 99°50°, and 199°5°. The negative 
divergence found for very high pressures is due entirely to the 
mathematical incompleteness of the formula. J. F.S. 


Determination of Chemical Constants. ALrrep C. Ecrrton 
(Phil. Mag., 1920, [vi], 39, 1—20).—The author emphasises the 
fact that the usual formula for the calculation of chemical con- 
stants from vapour pressures, due to Nernst, cannot give results 
having any theoretical significance, because the assumptions as to 
the specific heats at low temperatures which are contained in it 
have been shown to be incorrect by recent experiments. He there- 
fore modifies the formula by substituting for these assumptions the 
more exact expressions for the specific heats of solids at low tem- 
peratures, and assumes that the atomic heats of gases remain con- 
stant and equal to 5/2.R at the lowest temperatures. The valuesof 
the chemical constants calculated by the new formula agree, within 
the limits of experimental error, with those given by the formula 
—C,)=C—1°5 log MV, where C, is a universal constant, and J is the 
atomic weight. The values of (' obtained from the vapour-pressure 
formula are given in the second column below ; those from the above 
formula in the third column: 

C from vap. press. C from formula. 
1-820 + 0-032 1-845 
1-65 +0-31 1-468 
1-23 +0-26 1-115 

The value of Cy is found to be —1°622. The latent heats of 
vaporisation are calculated from an expression previously used 
(Phil. Mag., 1917, [vi], 38, 193), and found to agree with the 
experimental values, as well as those calculated by the equation 
A= T,8-5log T,, due to Nernst. The value of Stefan’s constant o is 
calculated, and found to be 5-27 . 10~-° erg. em.-* deg.~*, which agrees 
with the value adopted by Planck, but is distinctly lower than the 
more recently determined values. J. R. P. 


Significance of the Chemical Constant and its Relation 
to the Behaviour of Gases at Low Temperatures. F. A. 
LinpDEMANN (Phil. Mag., 1920, [vi], 39, 21—25).—It is shown that 
the chemical constant has the dimensions of the logarithm of a 
pressure if the atomic heat of a monatomic gas becomes zero at the 
absolute zero. In this case it should be of the form KX + 3/2.log A + 
§/2.log @, where @ is a characteristic constant of the substance. If 
the atomic heat of a monatomic gas remains 5/2.R down to the 
absolute zero, the chemical constant has the dimensions of a pres- 
sure divided by a temperature to the power 5/2, and is of the form 
K+3/2.logA. Experimental determinations show that the latter 
form is true within the limits of error. It follows either that @ is 
very nearly equal to 1° for all substances, which seems improbable, 
‘or that the atomic heat remains constant down to the lowest tem- 
peratures. It is further shown that the chemical constant may be 
eliminated and the vapour pressure expressed in terms of the 
pressure of full radiation. It is therefore suggested that the 
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chemical constant may express the interaction of matter and full 
radiation rather than requiring that a gas can assume only a finite 
number of microphases, from the point of view of statistical 
mechanics, at a given temperature, pressure, and volume. If the 
value of the chemical constant could, as suggested, be derived from 
the radiation pressure, the quantum assumption would be avoided 
in the case of gases, although it would be necessary for the deduction 
of the law of full radiation. J. BR. P. 


Latent Heat and Surface Energy. II. D. L. Hammick 
(Phil. Mag., 1920, [vi], 39, 32—46. Compare A., 1919, ii, 389).— 
On the assumption that van der Waals’s constant, a, varies with 
the temperature, a relation is derived between the surface energy p, 
the molecular volume |’, and a,, namely, a,=6p!'/d, where d is 
the molecular diameter. This is valid at low temperatures only. 
By assuming that a, diminishes linearly with the temperature to 
the critical value, a,,latent heats are calculated by Bakker’s formula, 
A=a,(1/v,;—1/v.), for several liquids. The results are in good 
agreement with experimental values. The ratio a,/a, is found to 
be the same for many liquids at the boiling point, and equal to 1°4. 
This leads to the value of Trouton’s constant. The empirical rela- 
tionship between latent heat and surface energy, due to Walden, 
and the Eétvés-Ramsay law, can also be deduced. J. R. P. 


Heats of Fusion, Velocities of Crystallisation, and 
Chemical Affinities in Crystals. M. Pavoa (Atti R. Accad. 


Lincei, 1919, [v], 28, ii, 239-243. Compare A., 1919, ii, 51, 96). 
—From the considerations previously developed, the conclusion is 
drawn that the affinity acting in the process of crystallisation should 
be expressed by, or at least included in, the heat of fusion of the 
compound, so that, under similar conditions as to molecular magni- 
tude and structure, those compounds exhibiting the greatest veloci- 
ties of crystallisation should also have the highest heats of fusion. 

The melting points, heats of fusion, and velocities of crystallisa- 
tion are tabulated for a number of pairs of isomorphous organic 
compounds, such as naphthalene and dihydronaphthalene, benzene 
and cyclohexane, etc. In each pair, the greater heat of fusion 
corresponds with the greater velocity of crystallisation character- 
istic of the compound containing double linkings. Further, un- 
saturated compounds, in general, melt at higher temperatures than 
the corresponding saturated compounds, this indicating the greater 
stability of the crystals of the former. As regards heats of fusion, 
the values for different series of compounds cannot be compared, 
the value for the saturated ethyl succinate, for instance, exceeding 
that for benzene; thus, the heat of fusion may be the resultant of 
various thermal effects, and not merely the effect of the affinity 
inherent to the union of the molecules in the crystal, in the same 
way as the heat of solution represents the algebraic sum of the 
various heats of ionisation, hydration, etc. 

With a compound containing a triple linking, such as tolane, the 
velocity of crystallisation is less than that for the corresponding 
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isomorphous compound with a double linking (stilbene), and 
approaches that for the corresponding compound with a single 
linking (dibenzyl). The parallelism between velocity of crystal- 
lisation and heat of fusion is maintained also in this case; the melt- 
ing points of compounds with triple linkings are likewise lower than 
those of the compounds with double linkings. 

The high velocities of crystallisation shown by compounds with 
double linkings are explainable on the assumption that change of 
form on crystallisation is unnecessary with these compounds, which 
in the liquid state are wholly of the fumaric or wholly of the maleic 
type, and with the help of the latent valencies crystallise with 
great rapidity; on the other hand, the compounds with single or 
triple linkings undergo, in part at least, a preliminary transposition, 
which results in retardation of the crystallisation. As an instance 
of the influence of the molecular configuration, it may be noted 
that the velocity of crystallisation of dibenzyl, with which equil- 
ibrium, between the cis- and trans-forms is possible in solution, is 
580 mm. per minute, whereas that of dihydrophenanthrene, which 
differs from dibenzyl only in the closure of the third ring, and with 
which no equilibrium between isomeric forms is possible, is 
1200 mm. per minute. 

It may be, however, that the results obtained with compounds 
containing the three different linkings are to be explained by the 
assumption that the latent valencies of the triple linking exert no 
action in the formation of crystals. Thomsen’s thermochemical 
calculations (‘“ Thermochemische Untersuchungen,’ 1906, 310) 

’ a show that the thermal value of a simple linking in 
+‘* -~‘§" the lower members of the paraffin series is 14-71 cal., 
whereas that of the double linking in the correspond- 
ing olefines is 13°27 cal., and that of the triple linking 
in acetylene, etc., approaches zero. a oe Os 


Apparatus for Determining the Melting 
Point of Very Hygroscopic Substances. H. J. 
Backer (Chem. Weekblad, 1919, 16, 1564—1565).— 
The apparatus consists of a narrow, thin-walled glass 
al tube, into which the material under examination is 

placed, the tube being then drawn out and sealed. 
< It communicates by means of a small, curved, lateral 
branch with a wider tube, in which is placed about 
2 2 c.c. of phosphoric oxide, after which this tube is 

. drawn out into a capillary, exhausted by means of a 
| water-pump, and sealed. The material is thus con- 

U | tained in a vacuum desiccator during the determin- 

‘%«"A ation of its melting point. W. J. W. 


Freezing-point Lowerings in Mixtures of Two Electro- 
lytes. K.G. Dernsy (Medd. K. Vetenskapsakad. Nobel-Inst., 1918, 
3, No. 18, 1—10).—The depression of the freezing point has been 
determined for aqueous solutions of mixtures of two electrolytes. 
The following pairs were examined: hydrochloric acid and the 
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chlorides of sodium, potassium, and magnesium respectively, 
potassium and magnesium chloride, nitric acid with potassium and 
magnesium nitrates respectively. The concentrations examined 
varied between OV and 0:8. It is shown that the freezing-point 
lowerings of mixtures of electrolytes with a common negative ion 
are always greater than the sum of the individual lowerings. For 
mixtures of binary electrolytes, such as KCI,HCl, NaCl,HCl, 
KNO,,HNO,, the lowering of the freezing point is approximately 
proportional to the concentration of the salt and of the acid. For 
mixtures of a ternary electrolyte and a binary electrolyte, such as 
MgCl,,HCl, MgCl,,KCl, and Mg(NOs;).,HNOs, the lowering of the 
freezing point increases faster than the concentration. Mixtures 
of magnesium chloride and hydrochloric acid lower the freezing 
point more than mixtures of potassium chloride and magnesium 
chloride of the same concentration. J. F. S. 


Calculation of the Neutral Salt Action from the Depres- 
sion of the Freezing Point of Aqueous Solutions. Svanrr 
ARRHENIUS and Erk Anpersson (Medd. K. Vetenskapsakad. 
Nobel-Inst., 1918, 3, No. 25, 1—9).—A theoretical paper in which, 
on the basis of the Arrhenius hypothesis of the mechanism of 
neutral salt action, an attempt is made to calculate the neutral salt 
action from freezing-point depressions. The osmotic pressure of a 
solution is strongly influenced by other substances, particularly 
salts; this is also true of the osmotic pressure of hydrogen ions. 
Since the velocity of reaction is proportional to the osmotic pressure 
of the surrounding substance (sucrose or ethyl acetate), and, further, 
the osmotic pressure of the catalyst (hydrogen ions) increases pro- 
portionally, the neutral salt action can be calculated as soon as the 
corresponding changes of the two osmotic pressures are known. 
These for the case under investigation are known from the freez- 
ing-point measurements of Dernby (preceding abstract) and from 
the hydrogen-ion activity determinations of Harned (A., 1916, 
ii, 8). The calculation shows that the method is one capable of 
furnishing the desired result. J. F. S. 


Simplification of the Inverse-rate Method for Thermal 
Analysis. P. D. Merica (Bull. Bureau Standards, 1919, No, 336, 
101—104).—In plotting and recording cooling curves, the author 
recommends the following method, using a thermocouple, a direct- 
reading potentiometer and galvanometer, and two stop-watches. 
The watches are mounted in a single frame and held in one hand; 
the potentiometer is set at the desired point. When the time— 
temperature readings are being made, the stem of both watches is 
pressed at the moment the galvanometer reaches the zero, thus 
stopping one watch and so recording the time interval, and start- 
ing the other watch on the next interval, which is recorded in the 
same way. This method saves the time necessary in plotting and 
reading chronograph records, and does away with the use of ex- 
pensive chronographs. Specimen curves for the cooling of iron 
made by this method are given in the paper. J. F. 8. 
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Exact Formula for the Saturation Tension of Water 
Vapour between O° and 50°. Pavut Scureiper (Physikal, 
Zeitsch., 1919, 20, 521—523).—The author gives the following 
formule for calculating the saturation tension of water vapour at 
temperatures between 0° and 50°: logs=logs,+log f(7), in which 
logs,;=p+qlog7 and log/f(7') is a correcting factor, s is the 
corrected saturation tension. The values calculated by this equa- 
tion are practically identical with the values given in the inter- 
national meteorological tables. The values log s,= —7°0814+ 
17-8 log (10-27'), log f(7') =0°0115 — 0-0000494(7 — 298)? and 

log s = — 7°0699 + 17°8 log (10-27') — 0:0000494(7' — 298)? 
are used in the calculations. J. F.S8. 


Boiling Point of Liquids. F. P. Sveser (Science, 1919, 50, 
49—50).—Assuming that at the b. p. the energy of vibration of 
the individual molecules of a liquid and of its vapour must be 
equal, the author deduces the equation 7,=mp,v,/1°49 for a pure 
liquid, where m is the molecular weight and p, and v, the pressure 
and the volume of the vapour at the absolute b. p., 7,. For 
ordinary liquids containing impurities, the equation becomes 
T= (prv,—C)m/1°49, where C is a constant characteristic of each 
liquid. In the case of water (m=18; C=8'7), the calculated values 
of 7, at 273°, 313°, and 473° (abs.) are 270°, 313°3°, and 473-5° 
respectively. Similar agreement is found in the case of other 
liquids in which association does not occur. CHEMICAL ABSTRACTS. 


Vapour Pressure and Free Energies of the Hydrogen 
Haloids in Aqueous Solution. The Free Energy of 
Formation of Hydrogen Chloride. Sruarr J. Bares and H. 
Darwin Kirscuman (J. Amer. Chem. Soc., 1919, 41, 1991—2001). 
Determinations have been made of the vapour pressures of 
hydrogen chloride, hydrogen bromide, and hydrogen iodide above 
their aqueous solutions between the concentrations 3-2 and 10°0.), 
5°8 and 11°0NV, and 6°0 and 9-7, respectively, at 25°, and of 
hydrogen chloride between 5°5 and 9°2N at 30°. By the method 
employed, which consisted in determining the hydrogen haloid 
contained in a given quantity of air or nitrogen in equilibrium with 
its solution, and comparing this with the amount of aqueous vapour 
which the same air contained when in equilibrium with pure water 
at the same temperature, partial pressures as small as 0-001 mm. 
were determined with an accuracy of a few per cent. The vapour- 
pressure measurements of hydrochloric acid solutions between 3:2.) 
and 7°15 are in good agreement with the #.M.F. data for hydro- 
chloric acid concentration cells. The free energy of formation of 
hydrogen chloride at 25° is —22,700 cal. The free energies of 
formation of the halogen acids at various concentrations, 0°1—11°0 


mols. per litre, in aqueous solution are given in a table in the paper. 
J. F. 8S. 


Constant Temperature Still-head for Light Oil Frac- 
tionation. Freperick M. Wasusurn (J. Ind. Eng. Chem., 1920, 
12, 73—77).—The apparatus described consists of two essential 
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parts, namely, a Hempel column and a constant temperature still- 
head of the type suggested by F. A. Brown (T., 1880, 37, 49). This 
still-head is a spiral of about 6 inches diameter made from 12 feet 
of $ inch iron tube; it is surrounded by an oil-bath, which is 
provided with a stirrer and maintained at the required temperature 
by a coil of resistance wire, thermo-regulator, relay, etc. The lower 
end of the spiral is connected with the side-tube of the Hempel 
column, whilst the upper end is fitted with a thermometer pocket 
and a side-tube leading to an ordinary condenser. W. P. S. 


Heat of Formation Calculated from the Wave-length of 
Absorption Bands. A. L. Bernouitui (Helv. Chim. Acta, 1919, 
2, 720—-728).—The author has deduced an expression, whereby from 
the absorption bands corresponding with characteristic ultra-violet 
electron vibrations the heat of formation of a compound from its 
elements may be calculated. This expression for a binary com- 
pound has the form Q = 0°01128[(/ @,/av,i - /&,/pv,5) - 
/@'/(a+B—8)v't], in which Q is the heat of formation, v,, v2, and 
v' the atomic volumes of the constituent elements and the molecular 
volume of the compound respectively; ©,, @,, and ©’ are the melt- 
ing points, in absolute degrees, of the elements and the compound 
respectively, a and B are the electron numbers or valencies of the 
elements, and 6 is the number of charges given up in the formation 
of the molecule. This formula is tested in the case of a number of 


binary compounds, and the results compared with the experimental 
values. The two sets of results are remarkably close; for example, 
carbon dioxide, calc. 108-3, obs. 106-0; silver chloride, cale. 29-05, 
obs. 29°0. J. F. S. 


Heat of Reaction of Ammonia Oxidation. Guy B. Taytor 
(J. Ind. Eng. Chem., 1919, 11, 1121—1123).—The temperature 
most favourable to the catalytic oxidation of ammonia by means of 
air is 800°. In order to determine the amount of external energy 
required to maintain the catalyst at the optimum temperature a 
formula has been based on the equations: 

(1) 4NH,+50,=4NO + 6H,O + 214200 cal. 

(2) 4NH,+30,=2N, + 6H,O + 300600 cal. 

The temperature rise is expressed by the formula +=Q/C, where 
() represents the heat of reaction in calories, and (’' the specific heat 
of the products of the reaction. From 0° to 800° water-vapour is 
the only gaseous product with an appreciable temperature-coeffi- 
cient, and this may be taken as 8°34. In the following formula, 
t° = (75150.r — 216007) / (7°08 + 3°-417—0°257+8°34V/B-—V), V_ re- 
presents the partial pressure of water-vapour, B the total pressure 
of the air-ammonia—water vapour mixture, « the molecular fraction 
of ammonia in the mixture, and y the molecular fraction of nitric 
oxide produced in the oxidation. For maintaining the catalyst at 
the right temperature, pre-heating the mixture, electric heating, or 
enriching the current of ammonia and air with oxygen have been 
shown to give equally satisfactory results. C. A. M. 
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Critical Densities of Hydrogen, Helium, and Neon. J.J. 
vAN Laar (Chem. Weekblad, 1919, 16, 1557—1564).—In the cases of 
hydrogen and helium the extrapolated values for D, obtained from 
the curve }(),+D,)=/(7) are found to be too high. Thus the 
figure 0°0310 so obtained for hydrogen would correspond to y =0°46, 
which is an impossible value. The author calculates that for hydro- 
gen D,.=0°0287, and for helium D,=0°0598 instead of 0°066 as 
given by the curve. 

In the case of neon there is agreement between the extrapolated 
value and the calculated figure, ), being 0°456. W. J. W. 


The ‘‘ Density Numbers"’ of Groshans. W. P. Jorisszy 
(Chem. Weekblad, 1917, 14, 1066—1071).—The volume in c.c. of 
1 gram of a vaporised substance at the boiling point is given by the 
expression 827',,, /J/, where J/ is the molecular weight. Elimination 
of 7,,,, between this expression and the boiling point formula of 
Groshans, 7’,, = 27°8M/2/n, gives the vapour volume in c.c. of 
1 gram 2280)/2/n. «x is a constant for the class of substances con- 
sidered, and » is the sum of the density numbers of the elements 
involved (Ann. Phys. Chem., 1849, 78, 116). For the elements 
carbon, hydrogen, and oxygen the density numbers are unity, and 
n is therefore the number of atoms in the molecule. For other 
elements n is greater than unity. For unassociated liquids the 
expansion in the transition from liquid to vapour is 570. By 
comparing this formula with the expansion determined experimen- 
tally by Masson (A., 1891, 379) for methyl, ethyl, propyl, phenyl, 
butyl, and amyl chlorides, x is determined for each, and the density 
number for chlorine is determined from the boiling-point formula. 
The values found range from 3°40 to 4°44. The value given by 
Groshans is 4. W.S. M. 


Determination of Avogadro's Normal Volume /, and of 
the Atomic Weights of Hydrogen, Helium, and Argon. 
J. J. van Laar (Chem. Weekblad, 1919, 16, 1243—1250).—A con- 
tinuation of a previous communication (A., 1919, ii, 461). 

The most probable value of )’, is considered to be 22415° ¢.c. The 
atomic weights of hydrogen, helium, and argon are stated to be 
1007697 (=1°00770), 3°9998 (=4°000), and 39°95 respectively. 

W. J. W. 


Molecular Attraction. III. The Characteristic Equation. 
K. K. JArvinen (Ann. Acad. Sci. Fennicae, 1919, [A], 12, Reprint 
44 pp.).—A continuation of the theoretical discussion on molecular 
attraction (compare A., 1913, ii, 293; A., 1915, ii, 251). The 
internal pressure, a, is calculated by the equation p=RT'/V.f—jn, 
on the basis of the law of molecular attraction F-=km?/r, It is 
found that pa=a/vi for monatomic substances, and p,=a/ {vi(v?— 
0°2426%)>} for polyatomic substances, where a and 6 are the con- 
stants of van der Waals’s equation. It is thus much smaller than 
that calculated from the latter equation. The critical pressure, 
Pr=RT/V. f, is also calculated, and thence a table of values of / 
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deduced, which may be used to find the deviations from the ideal 
state. Values of f are also calculated from the equations f= p— p,/ 
RT .v and f=dp/dt .v/R, the latter obtained by differentiation of 
the characteristic equation. These agree approximately with the 
theoretical values. The differences are taken to mean that the 
theory is yet incomplete. It is also found that 6 decreases with 
temperature, but this need not in reality be the case. The pressure, 
the critical data, and the values of v;,/b9, R7T'/pu;, dp/dt.v/R, and 
dp/dt.T/p, may be obtained with fair approximation. Only 
approximate accuracy is claimed. J. R. P. 


Effects of Acids and Bases on the Surface Energy 
Relations of £f’-Dichloroethyl Sulphide (Mustard Gas). 
Wittiam D. Harkins and D. T. Ewine (J. Amer. Chem. Soc., 
1919, 41, 1977—-1980).—The surface tension between B§!-dichloro- 
ethyl sulphide and a number of liquids has been determined with 
the object of finding a suitable emulsifying agent for the prepara- 
tion of aqueous emulsions of this substance. The following values 
of the surface tension in dynes per cm. have been found between 
BB'-dichloroethyl sulphide and the liquids named: water, 28°36; 
0'1N-hydrochloric acid, 28°90;° 0°1N-sodium hydroxide, 12°78; 
0'1N-sodium carbonate, 18°82; 1% solution of turkey-red oil, 14°47; 
1% solution of turkey-red oil in 0°1NV-sodium carbonate, 8°35; 1% 
Twitchell’s solution, 12°32; 1% Twitchell’s solution in 0°1N-sodium 
carbonate, 12°89; 1% maize oil solution, 12°94; and 1% maize oil in 
0'1N-sodium carbonate, 10°91. The surface tension of several 
organic liquids has also been measured: aa-diphenylpropane, 20°, 
37°15, 25°, 36°64; aa-diphenylethane, 20°, 37-67, 25°, 37°20; 
diphenylmethane, 20°, 37°56; ditolylmethane, 20°, 35°51, 25°, 
34°80; propylbenzene, 20°, 32°22, 25°, 31°30. All determinations 
were made by the drop-weight method. J. F. 8. 


Viscosity of Pure Liquids. Svanre Arruenius (Medd. K. 
Vetenskapsakad. Nobel-Inst., 1918, 3, No. 20, 1—40).—A theoreti- 
cal paper, in which a large volume of work on the viscosity of 
liquids is discussed and correlated. It is shown that the ratio 
mx 105: 4/s is approximately constant for non-associated organic 
liquids. The symbols have the significance, » is the viscosity of a 
liquid at the boiling point and s is the density, and the constant 
varies between 230 and 320. The constant is not obtained in the 
case of a few liquids, which are characterised by the fact that the 
expression K,=7*(d log y/vi)/dt does not show a minimum below 
the boiling point. These liquids are ethylene, propylene, and iso- 
butylene bromides, benzene, and carbon tetrachloride. The presence 
of negative atoms, such as the halogens, sulphur, or oxygen, 
increases the value of the ratio », : /s. The influence of pressure 
on the viscosity is nearly represented by a linear equation log np= 
log no +1(p—po), Where no is the viscosity at the external pressure 
zero (practically atmospheric pressure), p is the total pressure 
(external and internal) calculated according to van der Waals’s 
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theory, and p, the internal pressure at zero external pressure. The 
influence of temperature on viscosity may, for non-associated liquids, 
be expressed by the formula dlog y.v!/dt=K,/T®. K, is nearly 
proportional to the absolute boiling point 7, so that A, : 7, if 
ordinary logarithms are used for calculating A,, does not change 
for normal organic liquids between greater limits than 1—1°2. 
Benzene and the liquids named above are exceptions. For associated 
liquids the ratio AK, : 7), possesses higher values, between 1°25 and 
4°32. There is a pronounced parallelism between the values of the 
ratios », : s and K,: 7;. In an homologous series, A, : 7, gener- 
ally increases with the boiling point. There is a great analogy 
between the effect of temperature on the vapour pressure and on 
the product of the viscosity and the specific volume. J. F.S. 


Investigations concerning the Viscosity of Binary Liquid 
Mixtures. Hans Eonir (Medd. K. Vetenskapsakad. Nobel-Inst., 
1918, 3, No. 22, 1—13).—-A theoretical paper in which a large 
number of viscosity determinations of various authors are collected 
and examined in connexion with the modified logarithmic formula 
of Arrhenius, log y=, log, + logy,, where y, and yp, are the 
viscosities of the components of the mixtures, and n, and m, the 
molecular concentrations. It is shown that this formula represents 
the variation of the viscosity in binary liquid mixtures more exactly 
than any other formula. J. F. 8. 


Theoretical Significance of Viscosity Measurements of 
Colloidal Solutions, Svanre Arruenius (Medd. K. Vetens- 
khapsakad, Nobel-Inst., 1918, 3, No. 21, 1—22).—A_ theoretical 
paper in which a large number of viscosity determinations of 
colloidal solutions are discussed. It is shown that Einstein’s 
viscosity formula is fully established by Bancelin’s results (A., 
1911, ii, 586, 1067) as soon as the logarithmic formula 

log n — log ny =0¢ 
is employed. The proposed extension of Einstein’s formula put 
forward by Smoluchowski is not confirmed by Oden’s measurements 
on colloidal sulphur (A., 1913, ii, 485). J. F.S. 


Viscosimeter for Measuring Viscosities and Fluidities. 
Greorces Baume and Henri Vicneron (Ann. Chim. anal., 1919, 
[ii], 1, 379 —383).—The viscosimeter tube consists of a capillary pro- 
vided with a bulb at its upper end and a short length of wide tube 
at its lower end; this tube is fixed vertically by means of a cork 
in a test-tube containing 20 c.c. of the oil under examination, the 
lower end of the tube being immersed in the oil up to a mark just 
below the capillary. A thermometer passes through a T-piece 
carried by the cork, the bulb of the thermometer dipping into the 
oil. The test-tube is inserted in a boiling bulb provided with a 
reflux apparatus. This boiling bulb may contain ether, acetone, 
benzene, or water, according to the temperature at which the 
viscosity is to be determined ; when the required temperature has 
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been reached, the oil is forced upwards into the viscosimeter tube 
by a pressure ball attached to a branch of the T-piece; the pressure 
is then released, and the time taken for the level of the oil to fall 
from a mark just above the bulb (on the viscosimeter tube) to one 
just below it is noted. Wee. 


Emulsification byjAdsorption at an Oil-Water Interface. 
S. E. Suepparp (J. Physical Chem., 1919, 23, 634—639). 
Emulsions of nitrobenzene in sulphuric acid and hydrochloric acid 
may be readily prepared by making the acid of the same density 
as the nitrobenzene. Similar moderately stable emulsions were 
prepared by saturating the acid (sulphuric) with lead sulphate or 
calcium sulphate, or hydrochloric acid with sodium chloride or lead 
chloride, in both cases the acid being of the same density as the 
nitrobenzene. It therefore appears that, in accordance with Ban- 
croft’s general theory of peptisation, adsorption at a liquid-liquid 
interface is capable of effecting emulsification. The systems thus 
produced, on ageing, pass into a condition approaching Pickering’s 


emulsions, but with a great diminution of the dispersity. 
J. F. 8. 


Nature of Osmotic Pressure. Mursuvs1 Kosaxar (Proc. Soc. 
Expt. Biol. Med., 1919, 16, 118—119).—The hemolytic effects of 
formaldehyde and carbamide were found to be, like that of boric 
acid, the result of osmotic pressure. The rates of diffusion of boric 
acid, formaldehyde, and carbamide are 90 sec., 30 sec., and less than 
5 sec. respectively. These differences correspond with the differ- 
ences in the hemolytic action of the three substances, and confirm 
the view that osmotic pressure is not a direct property of a solute, 
but is merely water pressure developed by the process of diffusion. 

CHEMICAL ABSTRACTS. 


Osmotic Pressure. II. The Nature of Osmotic Pressure, 
Mitsust Kosaxar (J. Zmmunology, 1919, 4, 49—-65).—The same 
degree of osmotic hemolysis is not produced by identical concentra- 
tions of boric acid, formaldehyde, and carbamide, or by a corre- 
sponding lowering in the medium ef suspension of the treated 
corpuscles. As the treating concentration of the three hemolytic 
substances is correspondingly diminished, the ratio between that 
concentration and the final concentration, in the hemolytic experi- 
ment, increases disproportionately with the different substances. 
The osmotic hemolysis of corpuscles which have been treated with 
the three hemolytic substances in the same osmotic concentration 
is not inhibited by identical concentrations of sodium chloride or 
of the hemolytic substances themselves. All these facts contradict 
the assumption that osmotic pressure is exerted directly by the 
solute. Osmotic pressure is not a direct property of a solute, but 
is solely the pressure exerted by water which has passed, by the 
unexplained process of diffusion, through a semipermeable mem- 


brane to the side of the higher osmotic concentration. 
CHEMICAL ABSTRACTS. 


ABSTRACTS OF CHEMICAL PAPERS. 


Osmotic Pressure of an Electrolyte. Oskar Kein (Medd. 
K. Vetenskapsakad. Nobel-Inst., 1919, 5, No. 6, 1—9).—A mathe 
matical paper in which an expression is deduced showing the con- 
nexion between osmotic pressure, concentration, temperature, and 
dielectric constant. The reasoning is based on thermodynamical 
and mechanical (kinetic) principles, and is simpler than that used 
by Milner (A., 1913, ii, 481) in a similar problem. = & #. 


The Diffusion of Electrolytes into Jellies. II. The 
Dependence of the Diffusion on the Mobility of the Ions 
and the Hydration and Polymerisation of the Molecules. 
Orto von Firtn and Franz Busanovié (Biochem. Zeitsch., 1918, 
92, 139—170. Compare A., 1919, ii, 13).—Diffusion in jellies 
differs in most cases from free diffusion in aqueous solution, and is 
dependent on the character of the jelly. The velocity with which 
acids, bases, and polymerised salts penetrate jellies is smaller than 
would be expected from the mobility of their ions. Weakly 
hydrated salts show normal diffusion (diffusion similar to that in 
aqueous solution) in jellies. Strongly hydrated salts, on the other 
hand, contrary to their behaviour in aqueous solution, diffuse 
relatively faster than in the previous case, so that their diffusion 
velocity approximates to the theoretical value obtained from the 
mobility of the ions. 8. 8. Z. 


Influence of the Concentration of Electrolytes on the 
Electrification and the Rate of Diffusion of Water through 
Collodion Membranes. Jacques Logs (J. Gen. Physiol., 
1919, 20, 173—199).—When an aqueous solution is separated from 
pure water by a collodion membrane, the initial rate of diffusion 
of water into the solution is influenced in an entirely different way 
by solutions of electrolytes and of non-electrolytes. The latter 
influence the rate of diffusion in direct proportion to their concen- 
tration, and this effect. is termed the gas-pressure effect. Solutions 
of electrolytes show the gas-pressure effect also, but it commences 
at a somewhat higher concentration than in the previous case. If 
the concentration of the electrolyte is below that at which the gas- 
pressure effect is observed, the solutions have a specific influence on 
the initial rate of diffusion, which is not found in the case of the 
solutions of non-electrolytes, and is due to the diffusion of 
the water in an electrified condition, the sign of the charge depend- 
ing on the nature of the electrolyte in solution, according to the 
theory which has been advanced by the author (A., 1919, ii, 497). 
In these lower concentrations, the curves representing the influence 
of the concentration of the electrolyte on the initial rate of diffusion 
of water into the solution show that, within a range of concentra- 
tions between 17/256 and M/16 or more (according to the nature 
of the electrolyte), the reverse of what should be expected on 
the basis of van’t Hoff’s law is noticed, namely, that the attraction 
of a solution of an electrolyte for water diminishes with an increase 
in concentration, Whilst no definite assumption concerning the 
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origin of the electrification of water and the mechanism by which 
the ions influence the rate of diffusion of water particles through 
collodion membranes is made, it is suggested that in the lowest 
concentrations, attraction of the electrified water particles by the 
ions with the opposite charge prevails over the repulsion of the 
water particles by ions with the same sign of charge, whilst beyond 
a certain critical concentration the repelling action of the ion with 
the same charge as that of the water particles on the latter increases 
more rapidly with increasing concentration of the solute than the 
attractive action of the ion with the opposite charge. 

It is shown that negative osmosis is due to the repulsion of the 
electrified particles of water by the ion with the same charge as 
that borne by the water. J.C. D. 


The Effect of Strain on Solubility. J. C. Hosrerrer 
(Science, 1919, 50, 25).—It is possible that fluctuating tempera- 
ture and, perhaps, some indirect effects brought about by pressure 
may account for the solidification of crystals compressed in contact 
with their solution by loosely fitting pistons, as found by James 
Thomson, Le Chatelier, and Spring, without the necessity of postu- 
lating large increases in solubility due to non-uniform pressure. 
In preliminary experiments, individual crystals were subjected to 
stress at constant temperature by direct loading, and the effect on 
the concentration of the surrounding solution was studied by 
measuring the electrical conductivity. No change in concentration 
was found. The test was sufficiently sensitive to indicate that the 
effect of non-uniform pressure is much less than that produced by 
the same pressure acting uniformly. However, in another series 
of experiments, in which an unloaded crystal was placed alongside 
a loaded crystal, the former grew at the expense of the latter, show- 
ing that a very slight increase of solubility was produced by the 
stress. The method of loading the crystals has a large influence 
on the effects found, thus indicating the importance of the stress 
distribution. The experiments of Becker and Day on the linear 
force of growing crystals are cited as indicating the stability of a 
crystal in its solution, even when subjected to pressure. In their 
experiments, loaded crystals were found to lift the load during 
growth, although the pressures on the supporting edges of the 
crystals were finally of the order of magnitude of the crushing 
strength of the crystal. The evidence so far obtained indicates 
that the effect of strain on solubility is a second-order effect. 

CuremIcaL ABSTRACTS. 


Influence of Electrolytes on Solubility. Esse Linpr 
(Arkiv. Kem. Min. Geol., 1917, 6, No. 20, 1—17).—The solubility 
of ethyl ether and ethyl acetoacetate has been determined in water 
and in solutions of certain electrolytes. In the case of ethyl ether, 
it is found that 7°88 grams dissolve in 100 c.c. of water at 18°. 
The influence of mixtures of two electrolytes on the solubility of 
ether in water is determined for the pairs of electrolytes, sodium 
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sulphate-sulphurie acid, sodium sulphate-sodium hydroxide, and 
sodium chloride—sodium acetate. In the first two pairs, the total 
electrolyte concentration was 0°5.V, and in the last pair V. The 
concentrations of the two electrolytes were varied within these limits, 
For the pair of electrolytes, sodium sulphate—sulphuric acid, it is 
shown that the solubility is 5-52 grams per 100 c.c. of 0°5N-sodium 
sulphate, and rises regularly with decreasing sodium sulphate con- 
centration and increasing sulphuric acid concentration to 7°72 grams 
per 100 c.c. of 0°5N-sulphuric acid. In 0°5N-mixtures of sodium 
sulphate and sodium hydroxide, the solubility is constant, 5°53 
grams per 100 c.c. of solution, whilst in the case of sodium chloride 
and sodium acetate the solubility is 4°62 grams in 100 cc. of 
V-sodium chloride, and falls regularly to 3°44 grams in 100 c.c. 
of V-sodium acetate. The electrolytes are seen, therefore, to have 
an additive effect. The solubility is also determined in solutions 
of sodium acetate and sodium chloride of varying concentration, 
and in both cases shown to increase steadily with increasing dilu- 
tion, but in neither case is the depression of the solubility in keep- 
ing with Steiner’s expression. Both sets of solubility values are 
fairly in keeping with the expression of Hoffmann and Langbeck 
(A., 1905, ii, 374). The solubility of ethyl acetoacetate has been 
determined in water, and solutions of sodium chloride and sodium 
nitrate of various concentrations at 16—16°5°. It is shown that 
100 ¢.c. of water dissolve 12:5 grams of ethyl acetoacetate at 
16—-16:5°. In N-sodium chloride, 8-4 grams dissolve in 100 c.c., 
and this value increases with decreasing concentration of sodium 
chloride, but the solubility change is in keeping with neither of 
the above expressions. In sodium nitrate solution, 11°4 grams of 
ethyl acetoacetate dissolve in 100 c.c. of V-sodium nitrate, and the 
solubility increases in accordance with both the above-named ex- 
pressions on decreasing the nitrate concentration. The addition of 
alcohol to solutions of sodium chloride and nitrate increases the 
solubility of ethyl acetoacetate in these solvents. J. F.S. 


Contrasting Effects of Chlorides and Sulphates on the 
Hydrogen-ion Concentration of Acid Solutions. Arrnur W. 
Tuomas and Maser E. Batpwin (J. Amer. Chem. Soc., 1919, 41, 
1981—1990).—The hydrogen-ion concentration of a chrome tanning 
liquor has been determined in the presence of various concentra- 
tions of sodium chloride, ammonium chloride, sodium sulphate, 
ammonium sulphate, and magnesium sulphate. The effect of the 
addition of chlorides is to increase the hydrogen-ion concentration, 
whilst that of sulphates is to decrease it, although, on keeping, the 
concentration increases somewhat. Similar experiments were 
carried out with pure chromium sulphate solution, chromium 
chloride solution, sulphuric acid (0-0005), hydrochloric acid 
(0°004.), sulphuric acid (0°1¥V), and hydrochloric acid (0°11), 
using a number of chlorides and sulphates. In every case, the 
chlorides are found to increase the hydrogen-ion concentration, and 
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the sulphates to reduce it. The power of increasing the hydrogen- 
jon concentration follows the order 
MgCl, >BaCl,>LiCl,>NaCl>NH,Cl= KCl. 
J. F. 8. 


Degree of Ionisation of Very Dilute Electrolytes. Gitserr 
N. Lewis and Georce A. Linuart (J. Amer. Chem. Soc., 1919, 41, 
1951—1960).—-A theoretical paper. in which the authors deduce a 
general equation for the freezing-point lowering of dilute strong 
electrolytes. This equation has the form nA—6@/c=Bc*, in which 
n is the number of dissociated parts, A the degree of dissociation, 
@ the lowering of the freezing point, c the concentration, and B and 
a characteristic constants. The calculation and observed values of 
# for fourteen salts at a series of concentrations are compared and 
shown to be in good agreement. The thermodynamic degree of 
dissociation is calculated for the same salts over a range of con- 
centration 10-!'—10-8V. The constants a and B of the above 
equation can be obtained from freezing-point determinations. The 
calculated degree of dissociation diverges extraordinarily from the 
value obtained by the usual method. J. F. 8S. 


The Influence of the Dielectric Constant of the Solvent 
and of the Electric Energy of the Ions on Electrolytic 
Dissociation. Mario Basto WaGner (Anal. Fis. Quim., 1919, 16, 
229—-257).—A purely mathematical paper. W. S. M. 


Mechanism of Electrolytic Dissociation. B. Casrera - 
(Anal. Fis. Quim., 1918, 16, 186-—-225).-A mathematical paper 
developing the theory that the ions resulting from the solution of 
a crystalline substance are already present as such in the crystal, 
the formation of neutral molecules being thus subsequent to the 
act of solution or fusion. Ww. 8S. M. 


Atomic Constitution of a Crystal Surface. E. Mape.unxe 
(Physikal. Zeitsch., 1919, 20, 494—-496)._-A mathematical paper 
in which the author considers the condition of the surface layer of 
molecules in crystals of the sodium chloride type. It is shown that 
in crystals of the regular type, consisting of binary compounds, the 
atoms of one kind on the surface are displaced in directions at right 
angles to the surface with respect to the atoms of the other kind. 
The displacement decreases in the body of the crystal according to 
a simple exponential equation. It is also shown that, since the 
atoms of electrolytes carry electric charges, an electric double layer 
must, in consequence of the displacement, surround the crystal 
surface. J. F. S. 


A New Method of Electrical Synthesis of Colloids. Tue. 
Svepperc (Medd. K. Vetenskapsakad. Nobel-Inst., 1919, 5, No. 10, 
1—18).—The author has prepared gold and silver sols of high dis- 
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persion by a modified method. The apparatus consists of a quartz 
tube in which a small hole about 1 mm. diameter is bored. The 
metal electrodes, gold or silver, pass down this tube, and are so 
placed that the arc may be formed opposite the hole. The quartz 
tube is so arranged that a current of nitrogen passes through it 
both from the top and the bottom. The quartz tube is placed in 
an outer glass jacket containing about 30 c.c. of the dispersion 
medium (alcohol), and this jacket is surrounded by a further jacket 
containing a cooling agent (ice and salt or solid carbon dioxide and 
alcohol). An electromagnet is placed with its poles on either side 
of the small hole in the quartz tube. The current (1 amp. 220 
volts) is switched on, and an arc of the usual type appears for 
about a second, then, owing to a melting of the lower electrode 
(anode), the quartz tube becomes somewhat stopped up, and so the 
electrode is protected from the dispersion medium ; the are becomes 
a sharp-pointed flame, and this is drawn through the hole in the 
tube by the action of the magnet. Metallic clouds appear and are 
absorbed by the dispersion medium. The appearance of the arc 
has been examined spectrographically in both conditions and the 
differences noted. The author holds that the condensation of metal 
vapour is the cause of the sol formation. Other forms of apparatus 


are described in the paper. J. F.S. 


Colloid Metal Reactions. Spectrum Analysis and 
Blood Colouring Matter. Epvuarp Ricurer (Kolloid. Zeitsch., 
1919, 25, 208—211).—A number of colloid reactions between 1% 
_ gold chloride solution and 1:1000 solutions of adrenaline, alloxan, 
tannic acid, and p-phenylenedimethyldiamine are described. In 
each case, colloidal gold is produced, but of different degrees of 
dispersity. From the experiments, it is deduced that certain 
diamines possess a particularly powerful reducing action, and are 
probably to be classified with the reducing substances of the amino- 
group which occur in the animal organism. Certain hydroxy- 
substances also show a similar reducing action. J. F. S. 


Colour of Colloids. IX. Wiper D. Bancrorr (J. Physical 
Chem., 1919, 28, 554—571. Compare A., 1919, ii, 500).—A con- 
tinuation of the previous discussion. It is shown that with very 
small particles, the light which is ordinarily reflected selectively is 
transmitted by resonance, whilst the light which is ordinarily trans- 
mitted is scattered. Massive gold is red by multiple reflection, and 
thin films are green by transmitted light. Very small particles 
reflect green and transmit red light. Massive gold reflects yellow 
when compact, and brown to black when porous. Particles which 
do not resonate are yellow or brown by reflected light and transmit 
blue light. Silver is yellow by multiple reflection, and thin films 
are blue to green by transmitted light. Very small particles reflect 
blue and transmit yellow. Particles which do not resonate transmit 
blue light and reflect red. Colloidal indigo solutions transmit red 
light, and the surface colour of indigo is red. Sodium fog scatters 
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blue light and transmits the yellow, which the vapour absorbs. 
Iodine fog scatters red light. J. F. S. 


Colours of Colloids. X. Wi per D. Bancrort (J. Physical 
Chem., 1919, 28, 603—633. Compare A., 1919, ii, 500).—A con- 
tinuation of the previous discussion. In the present paper the 
colours of glasses and glazes are considered. It is shown that in 
glasses and glazes, gold, silver, copper, platinum, iridium oxide, 
selenium, tellurium, sulphur, lead antimonate, carbon, magnetite, 
ferric oxide, stannic oxide, zirconium oxide, arsenious oxide, titan- 
ium oxide, and calcium phosphate occur usually as a second phase. 
Chromium occurs in some form as a second phase in chrome Aven- 
turine glass and copper in Egyptian blue. Some glasses coloured 
by iron, chromium, manganese, and cobalt are optically empty. In 
enamels the substance causing the colour is probably chiefly 
adsorbed by the material causing the opacity. J.F.S. 


Colours of Colloids. XI. Wiper D. Bancrorr (J. Physical 
Chem., 1919, 28, 640—-644. Compare preceding abstract).—A con- 
tinuation of the previous discussion. In the present paper the 
colours of gem stones are considered. J. F.S. 


Coagulation. Arne Westeren (Arkiv. Kem. Min. Geol., 1918, 
7, No. 6, 1—30).—The coagulation of gold sols has been examined 
with the object of ascertaining the influence of the size of the colloid 
particles, the nature of the coagulating ions, and the temperature 
on the velocity of the slow coagulation. Forty c.c. of the sol were 
mixed with 10 c.c. of an electrolyte, and after definite intervals of 
time had elapsed 5 c.c. of the mixture were withdrawn and run into 
25 c.c. of 0°5% gelatin solution and the particle concentration deter- 
mined. Using sols with particles of radius 120 pp, 77 pu, and 49 wu 
respectively, it is shown that the velocity of coagulation is indepen- 
dent of the size of the particles. Using the following electrolytes 
to coagulate the sols (hydrochloric acid, sodium, lithium, potassium 
and rubidium chlorides, sodium hydroxide, and sodium iodate), it 
is shown that the ionic conductivities of the ions are determinative 
of the coagulating power. Thus hydrochloric acid, the cation 
of which has the greatest ionic conductivity, is the most active 
coagulator of all the chlorides, whereas lithium chloride with 
its slow-moving cation is the least active. Potassium chloride and 
rubidium chloride, which have cations of about the same ionic con- 
ductivity, have about the same coagulating power. Since gold sols 
are negative colloids, it follows that when they are coagulated by 
cations the anions must exercise a stabilising influence, and this is 
shown in the coagulation by sodium derivatives, for sodium hydr- 
oxide, with its rapidly moving hydroxyl ion, is the least efficient 
coagulator, whilst sodium iodate with its slow-moving anion is the 
most efficient coagulator. Using hydrochloric acid and sodium 
chloride at various temperatures, it is shown that the velocity of: 
coagulation does not depend on the temperature only, because the 
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Brownian movement of the particles depends on it, but also because 
the specific coagulation power of the electrolytes changes with the 
temperature. J. F. S. 


Effect of the Wall of Vessels on the Velocity of Gaseous 
Reactions. Exicu1 Yamazaki (J. Tokyo Chem. Soc., 1919, 
40, 606—608)-—This is a theoretical paper, attempting to 
give an explanation for Kooij’s work (A., 1893, ii, 569), in which 
the velocity of dissociation of phosphine was shown to be affected 
by the nature of the vessel, the ratio of the velocity in the new 
vessel to that in the old being 1 : 2°25. According to the author, 
the decomposition of phosphine in a vessel should be considered to 
be a heterogeneous chemical reaction, that is, (1) a formation of the 
diffused zone between gas and vessel, (2) chemical reaction. In the 
new vessel the wall becomes the “ diffusion zone,” but in the old 
vessel the decomposition product (phosphorus) adheres to the 
surface of the vessel, thus creating a larger surface which accelerates 
the velocity of the diffusion. Ordinarily the velocity of the diffu- 
sion of the gas over the wall is so fast that only the velocity of the 
chemical reaction is measured as the total reaction velocity. The 
author believes that the vessel acts as a catalyst in the same manner 
as platinum black or sponge, by removing the product of the 
reaction, thus maintaining general equilibrium. More detailed 
investigation and explanation are promised. CHemMIcAL ABSTRACTS. 


An Unsolved Problem in the Application of the Quantum 
Theory to Chemical Reactions. W.C. M. Lewis (Phil. Maq., 
1920, [vi], $9, 26—-31).—-On applying the quantum theory to a uni- 
molecular reaction, it is shown that very different results are 
obtained according as it is assumed that the absorption of radiation 
is continuous or discontinuous. A very large discrepancy exists 
in both cases between the calculated and observed velocity con- 
stants, which is much greater on the discontinuous view than on 
the continuous. This discrepancy is always in the sense that the 
observed velocity constant is many times greater than the calcu- 
lated ; on the hypothesis of continuous absorption, the observed con- 
stant is of the order of 10’ times greater than the calculated, and 
also appears to be independent of temperature, for different reac- 
tions. The explanation of this discrepancy is expected to throw 
light on the theory of physicochemical processes. J. R. P. 


The Propagation of Flame in Mixtures of Methane and 
Air. I. Horizontal Propagation. Watrer Mason and 
Ricuarp VeRNoN WHEELER (T., 1920, 117, 36—47). 


The Propagation of Flame in Complex Gaseous Mixtures. 
IV. The Uniform Movement of Flame in Mixtures of 
Methane, Oxygen, and Nitrogen. ‘‘Maximum-speed 
Mixtures '’ of Methane and Hydrogen in Air. Wituaw 
Payman (T., 1920, 117, 48—58). 
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Hydrolysis of Iodoacetic Acid. Bror Hotmpere (Medd. 
K. Vetenskapsakad. Nobel-Inst., 1919, 5, No. 11, 1—12).—The 
velocity of replacement of iodine by hydroxyl in the sodium and 
barium salts of iodoacetic acid by the action of sodium and barium 
hydroxides has been studied ; the influence of neutral salts (sodium 
chloride and iodide and barium chloride) was also investigated. 
The reaction is bimolecular, its velocity being intermediate between 
those observed for the corresponding bromo- and chloro-acids (com- 
pare Johansson, A., 1912, ii, 544). Contrary to expectation, there- 
fore, iodoacetic acid is more stable than bromoacetic acid (compare 
Drushel and Simpson, A., 1918, i, 57). The effect of the concen- 
tration of the metal ions on the velocity constant, C, is given by the 
equations C’=0°106[Na‘]*! and C=0°220[ba]*?, where ba=4Ba. 

The reaction between iodoacetic acid or its salts and silver nitrate 
was also studied. The formation of silver iodide takes place much 
more quickly than the production of acid, and the author concludes 
that the most important reactions are represented by the equations: 
2CH,I-CO,/ + Ag’ = CH, I-CO,-CH,°CO,’ + AgI and 


CH,I-C0,-CH,-CO,’ + Ag’ =O<or Gi >0 + Agl. 
2 


If the solutions are not too dilute, the formation of iodoacetylgly- 
collic acid takes place much more quickly than the formation of 
glycollide. Glycollic acid is then formed indirectly, or it may also be 
formed directly, according to the equation CH,I-CO,’ + Ag’ +H,O= 


OH-CH,°CO,!+ H’ + Agl. T. S. P. 


Effect of Chlorine on Periodic Precipitation. [Miss] A. W. 
Foster (J. Physical Chem., 1919, 23, 645—655).—When silver 
nitrate is allowed to diffuse into gelatin films containing potassium 
chromate, a series of concentric rings is formed, the spacing of 
which decreases with the distance from the centre. The appearance 
and spacing of these rings does not depend on the time which has 
elapsed between the formation of the gelatin film and the addition 
of the silver nitrate. If, however, a trace of chloride is present 
in the gelatin the appearance is altered. Making up the gelatin 
chromate solution with tap water is sufficient to produce the change. 
If such a film is allowed to harden for three hours and then treated 
with silver nitrate, the rings are spiral in form and in groups of 
three. If a little calcium hypochlorite is added to the gelatin and 
the film allowed to harden for an hour, narrow rings close together 
are formed by two precipitations. J. F. S. 


Some Problems in Contact Catalysis. Witper D. Bancrorr 
(Trans. Amer. Electrochem. Soc., 1919, 36, reprint)—A number 
of specific cases of catalytic reactions are cited where a satisfactory 
explanation of the mechanism of catalysis is not available, and 
further study of these is suggested. Thus, the reaction COCI,+ 
H,O=CO, + 2HC1 is, so far as is known, irreversible. In the pres- 
ence of excess of water the reaction goes to completion, but in the 
presence of concentrated hydrochloric acid the rate of hydrolysis is 


VOL. CXVIII. ii. t 


ii. 102 ABSTRACTS OF CHEMICAL PAPERS. 


negligible. A theory is suggested, but study is necessary to prove it. 
Also, trichloromethyl chloroformate (superpalite) reacts as follows in 
the presence of alumina: CCl],-O-COCI=CO,+CCl,, and in the 
presence of ferric oxide, CCl,-O-COCI=2COCI,. The reverse reac- 
tion has never been made to take place to any extent. Yet, when 
some superpalite and ferric oxide were placed in a tube the reaction 
soon came to an apparent end. When the temperature was raised a 
little the reaction went further and did not reverse on cooling. It 
is suggested that this phenomenon was due to poisoning of the ferric 
oxide. Finally, some experiments by Lind are cited which may, if 
desired, be regarded as the displacement of an equilibrium by a 
catalytic agent. If radium emanation is placed in water in the 
liquid phase, hydrogen and oxygen are formed and escape into the 
vapour phase; if the emanation is moved up into the vapour phase 
oxygen and hydrogen are caused to combine. Additional examples 
are cited and some interesting lines of experiments suggested. 
CremicaL ABSTRACTS. 


Catalytic Decomposition of Hydrogen Peroxide. Gosra 
PuracMEn (Medd. K. Vetenskapsakad. Nobel-Inst., 1919, 5, 
No. 22, 1—13).—The rate of decomvosition of hydrogen peroxide in 
alkali phosphate or sodium hydroxide solutions has been determined 
at 17—18°. In the phosphate mixtures, it is shown that the reac- 
tion velocity reaches a maximum at P,,=11°8. In alkaline hydr- 
oxide solutions, the velocity is not easily reproducible, and some 
times gives a large value and sometimes a small value. Since the 
velocity decreases with both increasing and decreasing hydrogen- 
ion concentration, it is assumed that hydrogen peroxide forms a 
salt. with sodium hydroxide which is very stable, and that only the 
undissociated hydrogen peroxide molecules undergo decomposition. 
The decomposition of hydrogen peroxide by yeast extract in the 
presence of a phosphate buffer mixture has been determined at 
17—18°. It is shown that fresh veast decomposes dilute hydrogen 
peroxide without sending a soluble enzyme into the surrounding 
liquid. The reaction is of the first order between certain limits, 
and the reaction coefficient increases proportionally to the quantity 
of yeast. The catalytic action per cell or per gram can be increased 
by treating the yeast with sugar solution before use. The reaction 


constant is no criterion of the quantity of catalase in the cells. 
J. F. 8. 


Catalytic Actions at Solid Surfaces. II. Transference 
of Hydrogen from Saturated to Unsaturated Organic 
Compounds in the Liquid State in Presence of Metallic 
Nickel. E, F. Arwsrrone and,T. P. Hinprrcn (Proc. Roy. Soc., 
1919, [A], 96, 322—329. Compare A., 1919, ii, 403).—The 
evidence that metallic catalysts, during the hydrogenation process, 
interact primarily with the unsaturated organic compound, together 
with the resemblance of the whole process to enzyme action (Joc. 
cit.), led to the consideration whether the catalytic action, like that 
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of certain enzymes, might not be reversible. Evidence in support 
of this view has now been obtained. At 180°, an equimolecular 
mixture of cyclohexanol and methyl cinnamate may, in the presence 
of nickel, be transformed into one in which about 10% of the 
cinnamic ester has become hydrogenated to methyl A-phenyl- 
propionate, the cyclohexanol being transformed into cyc/ohexanone. 
The experiments indicate that it is necessary that both components 
of the system should be present in the liquid state. A similar action 
took place to a certain extent at 230°, when the cyclohexanol was 
replaced either by dimethylcyclohexane or by dihydropinene. 
Similarly, a mixture of ethyl stearate and methyl cinnamate when 
heated at 230° with catalytic nickel gave a product containing 
small quantities of methyl 8-phenylpropionate and ethyl oleate. 
An important point to note is that simultaneous dehydrogenation 
and hydrogenation have now been effected at temperatures not far 
removed from the general optimum hydrogenation range 
(170—180°), and that hydrogen has been transferred from one 
compound to another, instead of from one molecule to another of 
the same species, as was observed by Zelinski and Glinka (compare 
A., 1911, i, 870). 

There is no absolute proof that the mechanism of the change is 
not dependent on the production of hydrides of nickel, but the 
authors prefer to regard it as a further case of the catalytic 
equilibria, previously discussed, which may be indicated as follows: 


-_ 


Saturated Ni = [ Saturated |= 


compound compound, Ni 


Unsaturated compound, Ni] -—— Unsaturated : 
[ hydrogen | ~~ compound * wie My 


The ultimate equilibrium will depend on the resultant of the vary- 
ing affinity for nickel of the saturated and unsaturated compounds 
involved. 

This view of catalytic hydrogenation and dehydrogenation affords 
some explanation of the products obtained (compare Moore, /. Soc. 
Chem. Ind., 1919, 38, 3207) during the hydrogenation of un- 
saturated glycerides, where partial isomerisation occurs. It is 
suggested that, in the hydrogenation of ethyl oleate, a portion of 
the freshly produced ethyl stearate in contact with the nickel under- 
goes dehydrogenation, the hydrogen liberated being transferred to 
more ethyl oleate, the ““dehydrogenated ethyl stearate” formed 
being the ethyl A’-oleate isolated by Moore (Joc. cit.). W. G. 


Constitution and Structure of the Chemical Element. 
Hawxswortn Coriins (Chem. News, 1919, 119, 295—296).— 
Single electropositive charges emanate from masses of 1 (hydrogen), 
7 (lithium), 23 (sodium), and 39 (potassium), also two electro- 
positive charges emanate from 4 (helium), of which one has been 
shown to emanate from a mass 3 (H,), hence single electropositive 
charges emanate from masses 1, 3, 7, 23, 39. Taking the first 
twenty-six elements, it is shown that twenty of these may have their 
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atomic weights split up into the above-named numbers-in such a 
way that the number of parts is the same as the maximum valency. 
All the parts are odd numbers, and the non-metallic elements are 
characterised from the metallic by the presence of one or more 
portions (1+3) (helium). Electropositive forces are distinguished 
from electronegative forces by the following rule: an electropositive 
force emanates from each of the masses 1, 3, 7, 23, 39, except when 
an element has one or more portions (1 +3), in which cases electro- 
positive forces emanate from these portions, whilst electronegative 
forces emanate from each of the remaining portions of the element. 
Hydrogen forms the connecting link in the structure of these 
elements. From tables given in the paper, it is shown that the 
longer the chain of -H-—H;, the more volatile the element and the 
stronger the electronegative forces from the metallic portions. On 
this basis, the structure of the sulphur atom is given as 


| 
Ne-H-H,-H-Ht,-H, 
1 | 


in which Na represents 23, H represents 1, and H, 3. The thick 
lines represent electropositive charges, the curly lines electronegative 
charges, and the thin lines forces which are not chemically evident, 
but which have to be overcome before the element can be dis- 
integrated. The atomic number of sodium is 11, that of H and 
H, unity, which makes the atomic number of sulphur 16, which is 
in keeping with fact. The formula therefore shows the connexion 
between atomic weight, atomic number, and maximum valency, and 
distinguishes between electropositive and electronegative charges. 
The molecule K,SO, may therefore be represented : 


OK OK O 


JN 
Na-H-H,—H-H,—H. 


O J. FS. 


A Model of Radioactive Atoms. Toraniko Terapa (Proc. 
Phys. Math. Soc. Japan, 1919, [3], 1, 185—195).—According to 
the recent view of atomic structure, an atom consists of a positive 
nucleus about which a number of electrons are revolving. The 
conception of the positive nucleus is slightly extended by consider- 
ing the case of two heavy nuclei with opposite charges revolving 
about the common centre of mass. Assuming a primary with the 
larger mass having a positive resultant charge, and the secondary 
of smaller mass charged negatively as a whole, and leaving out of 
consideration the ring electrons, it is evident that the two members 
of the nuclear system will exert on each other a mutual action 
analogous to the tidal action in the case of the gravitating planetary 
system. Both members are considered to consist of a number of 
positive and negative elementary charges, bound together by some 
unknown forces; also most of the positive charges are assumed to 
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consist of two elementary charges, as in the case of a-particles. 
When the tidal action exceeds a certain limit, the secondary may 
become unstable, and when the elementary charges in the two 
substances happen to take a definite configuration, one of the charges 
may escape and be projected from the nuclear system with the 
momentum possessed during the orbitual motion. If the negative 
secondary loses a positive charge by the expulsion of an a-particle, 
the attraction of the primary will increase, and the orbitual velocity 
be accelerated. In actual radioactive transformations, the veloci- 
ties of the expulsion of the a-particles generally increase with 
successive transformations, although with some exceptions. The 
tidal action will increase with the decreasing distance between the 
two nuclei, and consequently the chance of disruption will increase, 
because the chance of the a-particle stepping out of the critical 
threshold will increase. The result will be the shortening of the 
life of the atom in question. This seems to suggest a possible way 
of explaining Geiger and Nuttall’s law concerning the relation 
between the average lives of radio-elements belonging to a dis- 
integration series and the velocities of the a-particles emitted from 
these elements. If the two members of the nuclear system gradu- 
ally approach each other by successive emission, a stage may be 
attained at which the two substances are amalgamated into one, pro- 
vided the resulting configuration is a stable one. When this final 
stage is reached, the disintegration will be stopped and the end- 
product of the radioactive transformation will be reached. One of 
the simplest systems conceivable is proposed as a provisional work- 
ing model, and the consequences tested in the light of the available 
experimental data. CuemicaL ABSTRACTS. 


Metals and Non-metals. A. Smits (Proc. K. Akad. Wetensch. 
Amsterdam, 1919, 22, 119--125).—The author explains the posi- 
tive charge of the chlorine electrode by assuming that the chlorine 
atom has the power of splitting off and absorbing electrons, and, 
further, that these two processes can take place side by side. This 
is represented by the equations ACl,, — 2XCl,’ + 2X@©, and 
YCl,,+2YOQ, = 2YCl,’, in which X and Y indicate the frac- 
tions of the chlorine molecules which have undergone positive and 
negative ionisation respectively. As the electrons which are 
absorbed in the second action proceed from the first, it is clear 
that Y=NX, but, chlorine being a non-metal, both fractions must 
be extremely small. If, then, it is further assumed that the 
negative ions almost exclusively pass into solution, the electrode 
will then possess a positive charge. Extending the above hypo- 
thesis, the author shows that there is only a difference of degree 
between metals and non-metals, and not one of kind. If it be 
assumed that all elements can both split off and absorb electrons, 
then the factor Y is comparatively large for metals and small for 
non-metals, and for non-metals Y is exceedingly small. This view 
is in keeping with the large electric conductivity of metals and the 


small conductivity of non-metals. In the case of the metals, the 
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positive ions have the greater solubility, and the negative ions in 
the case of the non-metals. This is in keeping with the different 
electromotive behaviour of metals and non-metals. The difference 
in solubility between the two ions is so great as to justify the 
assumption that only one kind is present in solution. Amphoteric 
elements probably send appreciable quantities of both positive and 
negative ions into solution. J. F. 8. 


Atomic Structure and the Periodic Law. Tycuo E:soy 
Avurtn (Medd. K. Vetenskapsakad. Nobel-Inst., 1919, 5, No. 18, 
1—7).—A theoretical paper. The author’s experiments on the 
absorption of Réntgen rays (details not yet published) indicate the 
possibility of differentiating between the inner and outer electrons 
in the atom, the outer electrons being identical with the so-called 
valency electrons and playing a totally different réle from the inner 
electrons. In accordance with this view, Kossel’s table (A., 1916, 
ii, 243) for the first twenty-three elements of the periodic system 
is modified. The number of electrons in the outer ring increases 
from one in the case of hydrogen to seven in the case of nitrogen; 
it does not become eight in the case of oxygen, but four electrons go 
from the outer ring to the inner system; the number of outer 
electrons then increases to seven again for sodium, whilst for mag- 
nesium four more electrons go from the outer to the inner system, 
and so on. The consequences of these conceptions are discussed, 
special reference being made to the valencies of the elements in 
the various groups. For example, it is argued that sulphur should 
be bivalent; the existence of SO, and SF, is no definite proof of 
the sexavalency of sulphur, since the former can be represented 


by a ring structure and the latter as P>ESFCf. T. 8. P. 


Atomic Numbers. Hawkxsworrn Cottims (Chem. News, 1919, 
119, 285—287).—The author considers the atomic weights 
{nearest whole number), atomic numbers, and valencies of the first 
twenty-eight elements, taken in order of their atomic weights. It 
is shown that, with four exceptions (glucinum, nitrogen, scandium, 
and cobalt), when the atomic weight is represented by an even 
number, the maximum valency and the atomic number are both 
represented by even numbers, and when the atomic weight is repre- 
sented by an odd number, the valency and the atomic number are 
also represented by odd numbers. Further, the elements, with 
the exceptions named, follow one another alternately odd and even. 
The probability that this condition of things has happened accident- 
ally is 1:4%5. The reason for the odd and even rule is shown to 
be as follows. If the atomic weight of an element be split up into 
3’s and 1’s alternately, always commencing with a 3, the number 
of portions obtained gives the atomic number, and should the 
atomic number be an even number, the atomic weight must of 
necessity be an even number, but if the atomic number is odd, the 
atomic weight must also be odd. The atomic number is exactly 
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obtained as follows. If the.atomic weight is an even number, the 
atomic number is one-half of the atomic weight, but if the atomic 
weight is an odd number, the atomic number is one-half of the 
atomic weight from which 1 has been subtracted. J. F. S. 


The Mathematical Possibility of Increasing the Yield 
or of Reducing the Proportion of the Reacting Substances 
in certain Chemical Reactions. ANncEL Pérez HERNANDEZ 
(Anal. Fis. Quim., 1918, 16, 302—317).—An elementary mathe- 
matical method is illustrated for the construction of chemical equa- 
tions in which two or more reactions are simultaneously involved. 


W. S. M. 


Some Biographical Notes on Hermannus Follinus. W. P. 
JortssEN (Chem. Weekblad, 1919, 16, 947—951).—The biographer 
gives a very brief sketch of Hermannus Follinus, who was born in 
Friesland, circa 1590, and joined the medical faculty in Cologne, 
where he died of the plague in 1622. He was the author of “Den 
Nederlandtsche Sleutel van’t Secreet der Philosophie ” (Key to the 
Secrets of Philosophy), ‘“‘ Physiognomie,’’ and “ Simonides, ofte die 
Memori-const’’ (Science of Memory). W. J. W. 


An Apparatus for Preparing in a Very Short Time 
Homogeneous Liquid Mixtures. Pierre Jo.isois (Compt. rend., 


1919, 169, 1095—1098).—A simple apparatus is described consist- 
ing essentially of two containers, one for each of 
the liquids to be mixed, arranged so as to deliver 
into the two limbs of a Y-tube of the pattern 
shown the liquids in the requisite proportion. 
The diameter of the Y-tube is 6°2 mm., and the 
lower limb has a restriction as shown 1°5 mm. in 
diameter and 2 em. long. With such an ap- 
paratus a homogeneous mixture may be obtained 

from two miscible liquids in 1/100th of a second. W. G. 


Eykman's Suction Pump. L. Tu. Reicuer (Chem. Weekblad., 
1919, 16, 951—956).—This apparatus embodies the principle of 
Geissler’s suction pump, but the operation of filling the vessel in 
communication with the apparatus which has to be exhausted, by 
lifting a second vessel periodically, is avoided. Special features of 
Eykman’s pump are a “vacuum reservoir,” containing air-free, 
concentrated sulphuric acid, and a drying device also filled with that 
liquid. A sketch of the complete apparatus is given and its mode of 
operation described. W. J. W. 
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Inorganic Chemistry. 


Model of a Triatomic Hydrogen Molecule. N. Bour (Medd. 
K. Vetenskapsakad. Nobel-Inst., 1919, 5, No. 28, 1—16).—A theo- 
retical paper in which it is shown that triatomic hydrogen consists 
of three nuclei and three electrons. The electrons rotate at equal 
angular intervals in a common circular orbit, whilst the three nuclei 
are placed on the axis of this orbit. It is shown that Hg, cannot 
be formed from H, molecules without the supply of energy from 
external sources. On the other hand, it is shown that in hydrogen 
gas which is ionised by external agencies, molecules of Hg, may be 
formed by successive processes, each of which is accompanied by the 
production of heat. J. F.S. 


The Solubility of Sulphur Dioxide in Sulphuric Acid: 
Frank Dovectas Mites and JosepH Fenton (T., 1920, 117, 
59—61). 


Some Points of View concerning the Nitrogen Question 
and Related Problems. L. Hampurcer (Chem. Weekblad, 1919, 16, 
560—595).—An amplified version of a lecture delivered before the 
Algemeen Bestuur der Nederlandsche Chemische Vereeniging on 
July 13th, 1918. W. S. M. 


Electrochemical Reactions of Nitrogen and the accom: 
panying Spectroscopic Phenomena. L. Hamsurcer (Chem. 
Weekblad, 1918, 15, 931—942).—-A mixture of nitrogen and hydro- 
gen in stoicheiometrical proportions under a pressure of 12 mm. of 
mercury was passed through a quartz capillary tube and subjected 
to a direct-current discharge of 12 amperes per square cm. A yield 
of 109 mg. of ammonia per kilowatt-hour was obtained. Reduction 
of the current density and simultaneous increase of the time of 
exposure to the discharge gave much smaller yields. The conditions 
for a high yield of ammonia thus correspond with those necessary 
for the formation of activated atomic nitrogen and hydrogen. The 
discharge through mixtures of nitrogen with hydrogen, oxygen, 
and carbon monoxide was examined spectroscopically. In every 
case evidence of the disruption of the molecules and formation of 
new compounds, such as cyanogen, was obtained. W. S. M. 


The Dissociation Constant of Nitrogen Peroxide. Ev«cine 
WovurtzeL (Compt. rend., 1919, 169, 1397—1400).—As a result of 
measurements at temperatures between 0° and 86°5° it is shown 
that the variation of the dissociation constant with the temperature 
is given by log K/7=8-9908—2810°5/7, and calculated from this 
the heat of polymerisation is 12,850 cal., exact to 0°5%. W. G. 


Luminescence and [Ionisation in the Oxidation of 
Phosphorous Oxide. Herman Rinpe (Arkiv Kem. Min. Geol., 
1917-18, 7, No. 7, 1—21).—A mixture of oxygen and carbon 
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dioxide, dried by means of sulphuric acid, calcium chloride, and 
phosphoric oxide, and warmed to a suitable temperature, is passed 
through two absorption bulbs containing phosphorous oxide, with 
the vapour of which it becomes saturated. No luminescence takes 
place with the dried gas, but when the mixture is led over the 
surface of water contained in a test-tube, luminescence appears. 
The absorption bulbs and test-tube containing water were immersed 
in a thermostat at constant temperature, and the total intensity of 
the luminescence was measured photographically by means of a 
Martens’ photometer. 

There is no luminescence in pure carbon dioxide, but the addition 
of oxygen causes the phenomenon to appear, and its intensity is 
greatest in mixtures containing 5% of oxygen. With increase in 
the percentage of oxygen the intensity decreases and attains an 
approximately constant value between 50% and 100% oxygen (com- 
pare Scharff, A., 1908, ii, 373). When a tube, 3°75 metres long, is 
inserted between the absorption bulbs and the test-tube, the intensity 
of the luminescence is about the same for mixtures containing a low 
percentage (about 5%) of oxygen, but it rapidly diminishes with 
increasing oxygen content to a lower value than before the tube was 
inserted. At the same time the tube becomes covered with a 
deposit of phosphoric oxide. These results indicate that the phos- 
phorous oxide is oxidised without luminescence by the dry oxygen, 
and that the diminished luminescence with mixtures containing high 
percentages of oxygen is due to the fact that the gas coming into 
contact with the water-vapour contains much less phosphorous 
oxide. 

According to Scharff (Joc. cit.), the merest trace of water-vapour 
is sufficient to cause luminescence, but the author finds that when 
the vapour pressure of the water-vapour is diminished, as, for 
example, by using concentrated sulphuric acid instead of water, the 
luminescence becomes very feeble. 

As with all gas reactions, the width of the test-tube containing 
the water affects the intensity of the luminescence. The wider the 
test-tube the less the luminescence. 

The author suggests that in dry oxygen phosphorous oxide is 
directly oxidised to phosphoric oxide, but that in moist oxygen an 
intermediate compound, X, is formed, according to the equation 
P.O, + H,O + 0, —> X —> H,PO,. 

Tonisation does not occur in a gas free from oxygen, but contain- 
ing phosphorous oxide. In the presence of oxygen ionisation takes 
place, and the author has measured the saturation current (compare 
Harms, A., 1904, ii, 331; Bloch, A., 1905, ii, 72). The ionisation 
is not a photoelectric effect, as shown by measurement of the satura- 
tion current with different electrodes, but is caused by the oxidation 
of an unknown intermediate product formed from phosphorous 
oxide and water vapour. The mobility of the ions is small com- 
pared with that of ordinary gaseous ions, but of.the same order as 
that obtained for the ions formed in the oxidation of phosphorus 
(compare Harms and Bloch, /oc. cit.), and it is very probable that 
the icns are produced by the same reaction in hoth cases. T. S. P. 
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Some Chemical Characters of Ancient Charcoals. T. ( 
CanTRILL (Archaeol. Cambrensis, 1919, 365—392).—Although the 
pieces of charcoal or charred wood found during archeological exca- 
vations are more readily attacked or dissolved by such reagents as 
nitric acid and potassium chlorate, and hypochlorite solution, thus 
differing from modern, well-burnt charcoal, the author considers 
that the solubility, etc., of some of the ancient charcoals is simply 
due to their incomplete carbonisation, and that there is doubt that 
they were produced by the agency of fire. The situations in which 
certain of the charcoals are found negatives the opinion that the 
blackening of wood was due to the action of peaty soil. W.P.S. 


Artificial Production of Diamond. Sir Caarizs ALGERNoN 
Parsons (Phil. Trans., 1919, 4, 220, 67—107).—Bakerian lecture. 
It is shown from experiments that all the hydrocarbons, chlorides of 
carbon, and oxides of carbon deposit. amorphous carbon or graphite 
on a carbon rod electrically heated at any pressure up to 4400 atms. 
and in a few cases up to 6000 atms. At 15,000 atms. carbon and 
graphite electrically heated are either transformed into soft graphite 
or are first vaporised and condensed as such. The experiment of 
compressing a mixture of acetylene and oxygen and the production 
of a temperature in excess of that required to vaporise carbon, 
accompanied by a momentary pressure of 15,000 atms., shows that 
the failure to convert graphite into diamond is not due to lack of 
temperature. The experiment of firing a high-velocity steel bullet 
with cupped nose through vaporising carbon into a hole in a block 
of steel raises the pressure momentarily to 300,000 atms. and the 
temperature probably 1000°, but the fact that only a few minute 
crystals resembling diamond were produced (probably from the 
iron) leaves a doubt as to whether the duration of the pressure was 
sufficient to start a recognisable transformation of graphite to 
diamond. A _ repetition of many of the experiments, in which 
diamond has been claimed to be formed, has given negative results 
except where iron has played a part. A list of the experiments 
tried together with conditions and results is given in an appendix 
to the paper. In repeating Moissan’s experiments it is shown that 
when a crucible of molten iron is subjected to pressure more than 
three times as great as can be produced by these contractile forces, 
the yield of diamond is not increased; on the other hand, if the 
occluded gases are imprisoned, then the yield of diamond is about 
the same as when the crucible is plunged into water, whilst if the 
conditions are such as to allow a free passage of the gases through 
the skin of the ingot the yield is at once reduced, even though the 
bulk pressure on the ingot is the same. Experiments in vacuum, 
from 75 mm. to X-ray vacuum, show generally that as the pressure 
is decreased the yield of diamond is diminished, and below 2 mm. 
no diamond could be detected. The greatest percentage of diamond 
occurred when the atmosphere round the crucible consisted of 95% 
carbon monoxide, 1% hydrogen, 2% hydrocarbons, 2% nitrogen. The 
weight of diamond is about 1/20,000 of the weight of the iron. It 
appears that the formation of diamond in rapidly cooling iron takes 
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place when it is solid or in a plastic condition or even at a lower 
temperature. The rapid pitting of a diamond in highly carburised 
iron just above its melting point is so pronounced that the largest 
diamond hitherto produced artificially would be destroyed in a few 
seconds if the iron matrix were molten. The experiments indicate 
that the bulk pressure on the metal does not play a part in the 
formation of diamonds, but that the previous heat treatment, the 
impurities in the iron, and the condition of the gases within the 
metal are the important factors. The iron in the most successful 
experiment has a concentration of diamond 270 times as great as 
the blue ground in the South African mines. J. F.S. 


Production of Carbon Monoxide in the Flames of Gases. 
Anpré Kuine and Danie, Fiorentin (Compt. rend., 1919, 169, 
1404—1406).—A number of gases, the carbon monoxide content of 
which varied from 0% to 60%, were burnt at differing types of 
burners in a large chamber, and the carbon monoxide in the air was 
estimated at the end of one hour. The results indicate that the pro- 
duction of carbon monoxide is due principally to the sudden cooling 
of the flame. For a given type of burner the amount of carbon 
monoxide present in the gas to be burnt is without influence on the 
amount present in the products of combustion. The Auer burner 
produced comparatively large amounts of carbon monoxide, this 
production being due apparently to the presence of the incandescent 
mantle. The hourly production of carbon monoxide with certain 
common types of burners is sufficiently high to warrant further 
efforts to improve them. W. G. 


Atomic Structure of Metals in Solid Solution. A. L. 
Fertp (Chem. and Met. Eng., 1919, 21, 566—570).—The reason for 
the difference in physical properties of solid solution alloys and their 
components has been investigated. It is concluded that the alloys 
retain in the solid state the same atomic structure as in the liquid 
state, the metals being in the amorphous form. Such a solid 
solution is analogous to a supercooled liquid with the same electrical 
resistance and temperature-coefficient of resistance as in the molten 
state. Experiments with alloys of nickel and chromium, and of gold 
and silver, confirm this theory. It does not apply to eutectic alloys. 
The hardness of alloys is also ascribed to an amorphous state. 

W. J. W. 


Transition of Dry Ammonium Chloride. ALEXANDER 
SwitH, Hersert Eastiack, and Grorce Scatcuarp (J. Amer. 
Chem. Soc., 1919, 41, 1961—1969).—Time-temperature curves, 
both heating and cooling, have been made for absolutely dry ammon- 
tum chloride with the object of ascertaining whether the dry mate- 
nal changes into a second crystalline form at 184°5°, as does the 
undried material. It is shown that ammonium chloride which has 
been dried for forty-five days at 155—-165°, or for three years with 
phosphoric oxide in a high vacuum, undergoes exactly the same 
transition at 184°5° as the undried salt. In the thermal measure- 
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ment of transition points in a high vacuum confusion may result 
from the greater thermal effects of distillation. Wegscheider’s 
explanations of the anomalous vapour density of dried ammonium 
chloride by a failure to undergo transition in the absence of water 


are untenable in the light of these results (A., 1918, ii, 298). 
J. F.S. 


Lithium Silicate. K. Aus. Vesrerserc (Medd. K. Vetens- 
kapsakad, Nobel-Inst., 1919, 5, No. 30, 1—9).—Amorphous silicic 
acid, which has been dried at 100°, dissolves slowly in a fairly con- 
centrated (approx. 2’) solution of lithium hydroxide at the ordin- 
ary temperature, giving finally a solution containing 3°4 mols. of 
SiO, to 1 mol. of Li,O. Thus lithium behaves similarly to potassium 
and sodium in giving soluble silicates containing a large excess of 
acid over the base (compare A., 1915, ii, 344; also Jordis and 
Kanter, A., 1903, ii, 475, 542, 595; Jordis, 1908, ii, 291; Ordway, 
1908, ii, 37). In warm lithium hydroxide solution, however, silicic 
acid is almost insoluble, the acid being transformed into a practi- 
cally insoluble lithium silicate. 

Lithium metasilicate occurs in two modifications, the one easily 
soluble and the other almost insoluble. The latter, which has the 
formula Li,SiO,,H.,O, is obtained as a white, granular precipitate 
when a fairly concentrated solution of sodium metasilicate is mixed 
with the equivalent quantity of lithium chloride, lithium hydroxide 
added in approximately normal concentration, and the solution 
heated for a short time at 80—90°. It can also be obtained by 
dissolving silicic acid, which has been dried at a temperature not 
higher than 100°, in twice the theoretical amount of 2/-lithium 
hydroxide solution at the ordinary temperature, and then heating 
the solution for a short time at 80°. (oe 


A New Physicochemical Method of Analysis of Precipi- 
tates. Application to the Study of the Calcium Phosphates. 
PreRRE Jo.iBois (Compt. rend., 1919, 169, 1161—1163).—The two 
solutions, from which the precipitate is obtained, are very rapidly 
mixed by means of the apparatus previously described (this vol., 
ii, 107), and the precipitate is collected and analysed and the super- 
natant liquid is also analysed when equilibrium has been reached. 
Applying this method to the study of mixtures of solutions of 
calcium hydroxide and phosphoric acid in varying proportions, the 
author has prepared and characterised a new calcium phosphate 
having the composition 2CaO,P,0;,3CaO,P,0;,10H,O. This phos- 
phate occurs in a crystalline form, and in the presence of excess of 
phosphoric acid is slowly converted into the dicalcium phosphate. 


Research on Magnesia Alba by Joseph Black, Petrus 
Driessen and Others. W. P. Jorissen (Chem. Weekbilad, 1919, 
116, 1579—1589).—The author gives a retrospect of the researches 
of Joseph Black on magnesia alba, which led to his discovery of 
carbon dioxide (“fixed air’’). The methods of preparation of 
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magnesia alba, described in the literature on the subject, are varia- 
tions of the original experiments of Black, Driessen, and other 
investigators of the eighteenth century. W. J. W. 


Zincates of Sodium. Equilibria in the System 
Na,O-ZnO-H,O. F. Goupriaan (Proc. K. Akad. Wetensch. 
Amsterdam, 1919, 22, 179—189).—The solubility isotherm in the 
system Na,O-ZnO-H.O has been completely determined at 30° by 
dissolving zine oxide in solutions of sodium hydroxide of various 
concentrations and determining the solubility. The following sub- 
stances appear as stable, solid phases: zinc oxide, sodium zincate, 
Na,O,ZnO,4H,O, and the monohydrate of sodium hydroxide. 
Sodium zincate forms very strongly incongruent solutions; in solu- 
tions containing 1 part of sodium hydroxide to 2 parts of water, it 
is decomposed, with separation of zinc oxide. Amorphous, gelatinous 
zinc hydroxide is to be regarded as a phase of a varying water con- 
tent; it is impossible to remove all adsorbed ions from it, and it is 
metastable as regards zinc hydroxide. In special circumstances zinc 
hydroxide may be obtained as a crystalline phase of the constant 
composition, Zn(OH),. This crystallised hydroxide is metastable at 
30° with respect of zinc oxide. J. F. S. 


Reguline Lead Peroxide. Witn. Patmarr (Medd. K. 
Vetenskapsakad. Nobel-Inst., 1919, 5, No. 31, 1—15).—Compact 
lead dioxide has been prepared by the electrolysis of lead nitrate 
solution. The product is greyish-black in colour and has a pro- 
nounced crystalline appearance, and contains no impurities; it has 
a hardness 5—6 and D 9°360. In all respects it is similar to the 
mineral plattnerite. The specific resistance at 18° is 0°000845 ohm 
and the specific conductivity 1180 ohm-!. The temperature- 
coefficient of the conductivity is 1/8% per degree. J. F. 8. 


Aluminium Spontaneously Oxidisable in the Air. E. 
Koun-Asrest (Compt. rend., 1919, 169, 1393—1395).—Attention 
is drawn to the fact that when aluminium is distilled in a vacuum 
at 1100°, the globules of aluminium remaining undistilled at the 
end of sixteen to twenty hours, when exposed to the air at the 
ordinary temperature, undergo spontaneous oxidation, giving a 
yellowish-grey powder, which is a mixture of the oxide and the 
finely divided metal. This aluminium only contained 0°4% of iron 
and 0°5% of silicon. W. G. 


Chemical Method for the Determination of the Strength 
of Sparingly Soluble Inorganic Bases. K. A. VESTERBERG 
(Arkiv. Kem. Min. Geol., 1917, 6, No. 11, 1—20).—The deter- 
mination of the hydrolysis of salts of sparingly soluble inorganic 
bases by electrometric methods and methods depending on the 
inversion of sucrose or the hydrolysis of esters has given very vary- 
ing results, according to the methods used (compare Denham, T., 
1908, 93, 41; Lundén, A., 1908, ii, 164). Farmer’s method (T., 
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1901, 79, 863) for the determination of hydrolysis does not give 
correct values, owing to the disturbance of the hydrolytic equil- 
ibrium by the partial extraction of the one product of hydrolysis, 
In the case of cobalt acetate, for example, too little acetic acid is 
extracted. The author makes use of Farmer’s method, but modifies 
and corrects it as follows. The solution is extracted with twice its 
volume of ether; the same ethereal solution is again used to extract 
half its volume of a fresh solution of cobalt acetate. This process 
is repeated until the concentration of the ether phase becomes 
constant with respect to acetic acid, showing that it is in equil- 
ibrium with hydrolysed cobalt acetate solution, in which base and 
acid are present in equivalent proportions. The percentage hydro- 
_ lysis can then be readily calculated. Usually, the concentration of 
the ether phase becomes constant after three extractions. 

Corrections have to be made for the increase in volume of the 
aqueous phase by solution of ether, and the ether and salts used 
have to be specially purified. If the acetate is difficult to obtain 
pure, accurate results can be obtained by using a solution of the 
sulphate or nitrate to which an equivalent quantity of sodium 
acetate has been added. 

The determinations were carried out at 18°, the distribution 
coefficient of acetic acid between ether and water being taken as 
2°1. The results obtained for percentage hydrolysis were as 
follows: NW /2-cobalt acetate, 0:19; V/5, 0°165; WV /2-nickel acetate, 
0°435; V/5, 0°38. It follows that cobalt hydroxide is a stronger 
base than nickel hydroxide, and this agrees with the stabilities of 
their sulphates. The fact that the hydrolysis is greater in the 
stronger solutions may be due to the greater salting-out effect of 
the acetate on the acetic acid. 

The hydrolysis of lanthanum acetate in V/5-solution was 0°315% 
and in V/10-solution 0-286%, the value 0°31% being taken as correct 
for both solutions, the differences being within the error of exper!- 
ment. Lanthanum acetate was found to have 14H,O of crystal- 
lisation, the solubility at 18° being 20°43 grams of the anhydrous 
salt in 100 grams of water ; it loses $}H.O at 100°. Tt. &. &. 


A New Complex Form of Chromic Sulphate. A. Recoura 
(Compt. rend., 1919, 169, 1163—-1166).—When a NV /2-solution of 
chromic sulphate is allowed to remain until equilibrium is reached, 
in so far as the formation of the green sulphate is concerned, and 
then evaporated to saturation point in a vacuum, on the addition 
of an excess of alcohol a lilac-grey precipitate is formed. If this 
precipitate is immediately collected and washed with a little ether, 
it is found to contain 18H,O and to have the whole of its “"SO, 
precipitable by barium chloride. It changes, however, spol- 
taneously and rapidly when exposed to the air, and at the end of 
the day contains only 16H,O, and gives no precipitate with barium 
chloride. If left in a desiccator, its water content finally drops to 
12H.O. The constitution of this new complex sulphate has not 
yet been determined. 
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Method of Obtaining, and Optical Study of, Crystals of 
Sodium Chromate Tetrahydrate. Lucien Detnayr (Bull. Soc. 
frane. min., 1918, 41, 80—92).—Deliquescent monoclinic crystals 
5 mm. in length can be obtained by allowing a solution of sodium 
chromate saturated at 50° to cool to about 27°, filtering, and keep- 
ing for. several days with occasional shaking. The refractive 
indices, optic axial angle, dispersion, etc., have been measured for 
light of various wave-lengths. CuEmiIcaL ABSTRACTS. 


Chemistry of Quinquevalent Tungsten. Oscar O:son 
CotLeNBERG (Arkiv. Kem. Min. Geol., 1918, 7, No. 5, 1—35).— 
Solutions of tungstic acid and alkali tungstates in oxalic acid or 
alkali oxalate solutions are readily reduced to quinquevalent 
tungsten derivatives. From the solution of tungstic acid in oxalic 
acid, pure, solid reduction products could not be isolated, but if 
the solution is saturated with hydrogen chloride and then treated 
with a solution of rubidium chloride in concentrated hydrochloric 
acid, the compound diruhidium pentachlorotungstite, Rb,WOCI,, 
crystallises out in very good yield. When a solution of an alkali 
tungstate in oxalic acid solution containing a slight excess of alkali 
oxalate is reduced with tinfoil, the colour passes through dark blue 
and becomes green, yellowish-green, and finally red. On cooling 
the highly concentrated solution, oxalic acid, alkali oxalate, and 
tin oxalate separate. The tin is removed by hydrogen sulphide 
from the solution, and, on adding alcohol, a dark reddish-brown 
powder separates. On dissolving the powder in water and adding 
an excess of alkali iodide or bromide, it is obtained pure. In this 
way, the oralo-tunastites of sodium, potassium, and ammonium have 
been prepared. The potassium salt has the formula 

3K,0,2W.0,,4C,0,.9H.0, 
whilst the sodium salt is similar, except that it cortains 12H,O. 
The oxalo-tungstites are suitable substances for the preparation of 
other quinquevalent tungsten derivatives. They dissolve readily in 
hydrochloric acid to produce deep blue solutions, from which the 
oxy-chlorides of quinquevalent tungsten may be separated. They 
are soluble in potassium thiocyanate solution, producing deep red- 
coloured solutions; they dissolve in concentrated hydrofluoric acid 
solution, producing violet solutions. On boiling with potassium 
cyanide, yellow solutions are obtained, from which double cyanides 
of the type M,W(CN), may be isolated. The alkali oxalo-tungstites 
may be converted into chloro-tungstites by the foliowing methods: 
(a) by treating the hydrochloric acid solution of an alkali (K or 
NH,) oxalo-tungstite with hydrogen chloride, (+) by adding 
chlorides (rubidium, cesium, aniline, tetraethylammonium, and 
tetrapropylammonium) to the hydrochloric acid solution of an 
oxalo-tungstite, and (c) by adding either pyridinium chloride or 
quinolinium chloride to a solution of ammonium chloro-tungstite 
in concentrated hydrochloric acid. By these methods, derivatives 
of the types: (i) M.WOCI,(M=NH,, Rb, Cs, C,H;*NHs3), 
(ii) M,WOCI,,cH,.O(M =K), 
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(ui) MWOCI,(M=C;H,NH, C,H;NH), and (iv) MWOCI,,H,O(M - 
[C.H;|,N, [C;H;],N), have been prepared. All the derivatives 
obtained have been shown by titration with potassium perman- 
ganate or by titration with iodine and arsenious acid to contain 
the tungsten in the quinquevalent condition. The chloro-tungstites 
are finely crystalline powders; they are quite stable in dry- air, but 
at 60—70° are oxidised, turning blue, and eventually quite white. 
They are hydrolysed by water, and a reddish-brown hydroxide is 
produced. In the case of the less soluble compounds, for example, 
the cesium salt, Cs,WOCI,, the hydrolysis is not complete. The 
chloro-tungstites are soluble in concentrated hydrochloric acid, and 
in the case of the metal derivatives the solubility decreases with 
increasing atomic weight; they are insoluble in most organic 
solvents, except in the case of the rubidium and cesium derivatives, 
which are soluble in absolute methyl and ethyl alcohol. The solu- 
bility in methyl alcohol is very much greater than in ethyl alcohol. 
Oxidising agents convert the chloro-tungstites into sexavalent 
tungsten derivatives. A vigorous reaction takes place on treatment 
with potassium cyanide, with the production of double cyanides of 
the type M,W(CN),. The compounds of the type (iii) and (iv) are 
regarded as derivatives of metatungstous acid, O,W-OH — 
Cl,W-OH, whilst those of types (i) and (ii) are regarded as deriv- 
atives of orthotungstous acid, W(OH;) —> (HO),W(OH), — 


HCL WCl,. For the special description and preparation of the 


individual chloro-tungstites, the original should be consulted. 
J. F.S. 


Decomposition of Stannous Chloride by Water and by 
Potassium Hydroxide Solutions. C. M. Carson (J. Amer. 
Chem. Soc., 1919, 41, 1969—1977).—-Making use of the principles 
of the phase rule, the author has investigated the action of water 
and potassium hydroxide on stannous chloride. The experimental 
results show that the compound, 2SnCl,,7Sn(OH),, is the most basic 
of all the basic stannous chlorides. A slightly variable, crystalline 
material of approximately the formula 3SnCl.,,5Sn0,3H,O is the 
precipitate commonly formed bv the action of boiling potassium 
hydroxide on an excess of stannous chloride, and there is no com- 
pound of intermediate composition. Whether any basic compound 
lies between 3SnCl,,58n0,3H,O and the normal salt was not deter- 
mined. The precipitates usually formed by the action of water on 
stannous chloride contain such a large proportion of stannic com- 
pound that the analyses are of no value in ascertaining the composi 
tion of the basic stannous chlorides. J. F. S. 


The Peroxides of Bismuth. Ricnarp Roserr Le Geyt 
Worstey and Puritiep Witrrep Rosertson (T., 1920, 117. 
63—67). 


Behaviour of Hydrogen towards Rhodium. A. Gursier 
and O. Matscn (Ber., 1919, 52, [B], 2275—2280)——The experi- 
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ments were performed in the same manner as with palladium, 
iridium, and platinum (A., 1913, ii, 608; 1919, ii, 367, 368). The 
results may be summarised in the following manner. The deep 
black modification, rhodium-black, is able to absorb far more 
hydrogen than any other form. The maxima of hydrogen absorp- 
tion amounted to 180 volumes at 190° for the greyish-black form, 
165 volumes at 40° for the slightly greyish-black variety, and 206 
volumes at 0° for the deep black modification. (The varieties are 
obtained in the order given by the reduction of sodium rhodium 
chloride by hydrazine in faintly acid, neutral and ammoniacal solu- 
tion respectively ; the purest preparations, dried in a vacuum over 
phosphoric oxide, contained about 3% of water and 0°3% of 
oxygen.) The absorption of hydrogen by rhodium is much less 
than by palladium, and corresponds with that observed with 
platinum. Spongy rhodium, like spongy platinum, only absorbs 
small amounts of hydrogen. H. W. 


Mineralogical Chemistry. 


Hausmannite in the Batesville District, Arkansas. H. D. 
Miser and J. G. Farrcuiup (J. Washington Acad. Sci., 1920, 10, 
1—8).—The abundant manganese ores of this district consist of the 
oxides psilomelane, hausmannite, braunite, manganite, pyrolusite, 
and wad, the first two, which occur intimately intergrown, being the 
commonest. They occur as irregular masses, weighing from less than 
a pound to 22 tons, embedded in clay, limestone, shale, sandstone, 
etc. The hausmannite, however, occurs as a replacement material 
only in the limestone, and as a residual material in clay derived 
from limestone. Analysis I is of a sample from the W. T. Gray 
mine near Pfeiffer, and II from Club House mine, near Cushman ; 
they correspond with hausmannite (Mn,0,) with 13% and 31% 
admixed psilomelane respectively. 


MnO. oO. Fe,O3. Al,O3. SiO,. CaO. 
_ APSA 91-38 7-78 Nil. Nil. Nil. Trace 
es 
Ms cheae’ 90-40 8-87 0-48* 0-10 Trace 
MgO. BaO. H,0. Total. Sp. gr. 
ee Trace 0-26 0-62 100-04 4-836 


Be wvoees Trace Nil. 1-03 100-88 4-778 
* Fe,0, trace. 


The ‘ braunite’ described by Penrose in 1891 is shown to be such 
a mixture of hausmannite and psilomelane. Braunite is readily 


distinguished by the fact that it yields considerable gelatinous 
silica. L. J. S. 
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Analyses of Dolomites. A.tsert Rorurock and J. B. Soumaker 
(Chem. News, 1920, 120, 29—31).—The following analyses of dolo. 
mite rocks and dolomitic limestones from various localities show 
considerable variations from typical dolomite, CaMg(CO,)., which 
contains CaCO, 54°35%, MgCO, 45°65%. I, white, compact, crystal- 
line, from Ossining, New York. II, dark grey, massive, from Cum- 
berland. III, light-coloured, massive, from Cerro Gordo, Inyo Co., 
California. IV, grey, compact with conchoidal fracture, from 
Frankenstein, Silesia; this approaches magnesite. V, white, com- 
pact, and crystalline, resembling marble, from near Keeler, Cali- 
fornia. VI, greyish-white, crumbly, and saccharoidal, from the 
Binnenthal, Switzerland. VII, hard, compact, from Gerolstein, 
Rhine. VIII, light colour with pearly lustre, from Costa da Val, 
Tyrol; 2CaCO,,MgCO,,FeCO,. IX, greyish-white, compact, from 
New Almadin, California. X, light grey, granular, and porous, 
from Raible, Carinthia. XI, grey, large crystals, from Brewster's, 
New York. XII, a, outer layer of pale pink crystals, 6, inner 
portion of dark grey crystals. XIII, grey from ‘The Dolomites, 
Tyrol. XIV, from the Brenner Pass. 


SiO,. Total. 
100-18 
100-05 
99-88 
99-52 
99-86 
100-55 
99-51 
100-01* 
100-11 ? 
100-33 
99-58 
100-04 
100-02 
99-97 


100-08 
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2 
3 
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* Including FeCO,,23-44. 


Analytical Chemistry. 


Application of the Interferometer to Gas Analysis. J. D. 
Epwarps (Chem. and Met. Eng., 1919, 21, 560—565).—The gas 
interferometer measures the difference in refractivity of two gases 
of binary mixtures. Usually, one of the components is taken as the 
standard gas, and the difference in refractivity of the mixture and 
one of its components is determined. For a change of a% of one 
of the components the change in refractivity 

AR =273/T .p/760 . a/100(R, — R,). 
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Each scale division corresponds with a definite value of Av, which is 
the difference in refraction of the two gases. The calibration of the 
instrument is described (see also A., 1918, ii, 47). In measuring a 
small percentage of a gas which deviates appreciably from Boyle's 
law, a correction is necessitated, as the refractivity of the gas at a 
low partial pressure differs from the value calculated from the 
pressure ratios. 

In taking readings, calibration curves should be drawn for 
different temperature and pressure intervals from which readings 
may be taken by interpolation. A variation of 3° in the tempera- 
tures of estimation and of calibration involves an error of 1%. The 
error due to shifting of the central white or achromatic fringe was 
investigated by Adams (A., 1915, ii, 478). 

Typical illustrations are given of the use of the instrument for 
air-carbon dioxide mixtures. It may also be employed for the 
analysis of flue gases and the determination of helium in mixtures. 

A table is given showing the relative sensitiveness of the inter- 
ferometer for different gases. W. J. W. 


Improved Orsat Apparatus for Gas Analysis. G. W. 
Jones and F. R. Neumeister (Chem. and Min. Eng., 1919, 21, 
734—-736).—The modification of Orsat’s apparatus used by the 
Bureau of Mines, U.S.A., has a Jager’s copper oxide tube for the 
removal of hydrogen and carbon monoxide. The gas burette can 
be put in communication either with the Orsat pipettes, containing 
the usual reagents for carbon dioxide, unsaturated hydro- 
carbons, and oxygen, or with a compensator of the Peters- 
sen type, the mercury in which forms contact with a platinum wire 
and lights a lamp, when the levelling bulb is raised or lowered, and 
thus facilitates the reading of the level. The copper oxide tube 
above the Orsat bulbs is heated by means of an electrical heater, 
which is lowered over it, and then rests on supports. For the deter- 
mination of hydrocarbons in a gas, a combustion is made in the 
combustion pipette with a measured quantity of oxygen, the pipette 
being cooled by compressed air to prevent breakage, and the 
amounts of the two predominating hydrocarbons are calculated by 
means of the usual formule from the total contraction and amount 
of carbon dioxide found after the combustion. [See, further, 7. Soc. 
Chem. Ind., 1920, 138a.] C. A. M. 


Theory of Electrometric Titration. W. D. Treapwe.i 
(Helv. Chim. Acta, 1919, 2, 672—-680).—-A_ theoretical paper in 
which the determination of the end-point in the titration of silver 
solutions is considered. The method consists in measuring the ter- 
minal voltage between a standard silver chloride cell and a silver 
electrode immersed in the solution, the end-point being that at 
which the voltage becomes zero. The theory is considered for the 
titration of solutions of pure silver salts and of the case where there 
is a quantity of other substances present. J. F. S. 


Electrometric Titration. W. ID. Treapwett and L. Weiss 
(Helv. Chim. Acta, 1919, 2, 680—697).—It is shown that the end- 
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point of many titrations may be determined electrometrically by 
measuring the terminal voltage between a metal electrode, which is 
immersed in the solution being titrated, and is capable of sending 
the same ions into the solution, and a comparison electrode made of 
the same metal and the insoluble precipitate or product produced 
in the titration. The two terminals are directly connected with a 
voltmeter, and the point of zero potential is the end-point of the 
titration, that is, the point at which the concentration of the metal 
ions is the same in both the solution being titrated and the 
comparison electrode. It is essential that during the titration the 
liquid should be rapidly stirred, and the authors describe an appara- 
tus in which the comparison electrode is built up in the stirrer. In 
the case of silver solutions, the comparison electrode is 
Ag|AgCl sat.||, a silver wire furnishes the electrode in the solution, 
and the titration is carried out with standard sodium chloride. The 
results are extraordinarily good. In the presence of foreign sub- 
stances the titration values are too low, but they may be corrected 
from the course of the titration curve. Hydrogen sulphide may be 
titrated with silver ions, using as comparison electrode the combina- 
tion Ag|Ag.S. dil. NaNO,||. Mercurous ions may be titrated by 
chloride ions, using as comparison electrode 

Pt . Ag| Hg,Cl, dil. H,SO,||, 
and a similar silver-plated platinum wire as titration electrode. 
Better results are obtained if the titration is carried out with 
bromide ions and the calomel in the comparison electrode substi- 
tuted by mercurous bromide. Copper ions may be titrated by 
ammonium thiocyanate, using as comparison electrode 

Cu|CuCNS. dil. NaHSO, ||. 
In the foregoing cases soluble electrodes have been employed; 
further experiments were made with insoluble electrodes, and it is 
found that zinc ions may be titrated with ferrocyanide ion, using 
as titration electrode a platinum gauze and as comparison electrode 
Pt | Zn,Fe(CN),. HC1(5 c.c. in 300H,O)||. The titration in this case 
is carried out at 70°. Ferrous chloride may be titrated with potass- 
ium dichromate, using an already completed titration as the com- 
parison electrode and platinum wires in both solutions. This titra- 
tion is also carried out in warm solutions. Uranous ions may be 
titrated with potassium permanganate in warm solution, using 
platinum wires and a uranyl solution as the comparison electrode. 
Vanadyl solutions may be similarly titrated with permanganate, 
using platinum wires and a vanadate solution as comparison elec- 
trode. In the case of the hydrogen-ion titration, the electrode is 
too slow in its action for the method as at present constituted to 
give sharp results. J. F. 8. 


Electrometric Titration. J. Pinkxuor (Chem. Weekblad, 1919, 
16, 1163—1167).—The investigation concerned the selection of a 
constant electrode which should have the same potential as the 
electrode of the liquid at the moment when the end-point was 
reached. It would then be merely necessary to determine whether 
the difference of potential of the two electrodes was positive or nega- 
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tive. To ascertain which compensation electrode is suitable, a poten- 
tial measurement was made during titration, and when the desired 
potential was found a combination of electrode and liquid was sought 
which would give this potential. For the titration of halogens in 
presence of each other, V-potassium bromide is suitable for the com- 
pensation electrode in the estimation of the iodine. For the bromine 
Ag—AgCl-0°2VCl is used. In titrating heavy metals with sodium 
sulphide, a silver-halogen compensation electrode is employed. 
Titrations of bases with mercuric oxide electrode and the use of the 
hydrogen electrode are discussed. W. J. W. 


A Rapid Hydrogen Electrode Method for Determination 
of Hydrogen-ion Concentrations in Bacterial Cultures or 
in other Turbid or Coloured Fluids. Harry M. Jones (J. 
Infect. Drs., 1919, 25, 262—268).—As compared with the colori- 
metric method, the apparatus described has wider application, is 
more accurate, less cumbersome, and only slightly less rapid. The 
hydrogen electrode vessel described was designed to provide a vessel 
accurate at least to 0°01 p, and to give a rapid saturation with 
hydrogen gas, and yet one which is easily constructed. A rapid and 
labour-saving technique combining the indicator and the gas-chain 
methods is described, which obviates the difficult task of preparing 
standard solution for the former method, and of making needless 
repetitions by the latter. CHEMICAL ABSTRACTS. 


Iodometric Estimation of Acids. I. M. Kotrnorr (Pharm. 
Weekblad, 1920, 57, 53—68).—The author has investigated the 
iodometric method, especially with reference to weak acids. The 
influence of dilution in the case of strong acids, of catalysts, and of 
a variation in the amount of potassium iodide added, was deter- 
mined. Tests were carried out with hydrogen chloride, tartaric acid, 
citric acid, lactic acid, malic acid, succinic acid, acetic acid, formic 
acid, benzoic acid, salicylic acid, sodium phosphate, and currant 
juice. The iodometric method gives excellent results with strong 
acids, especially if diluted, in which case the reagents, after mixing, 
must remain for ten minutes before titration. A deficiency of 
potassium iodide causes inaccuracy. Organic oxy-acids can be accu- 
rately estimated if a salt of calcium, magnesium, or zinc is added. 
For phosphoric acid and weak organic acids, not containing a 
hydroxy-group, the method is unsuitable, but it may be used in the 
case of formic acid. The applicability of the method to the estima- 
tion of fruit juices requires further investigation. W. J. W. 


Indirect Electrolytic Estimation of Anions without 
Platinum Electrodes. II. E. Lasata (Anal. Fis. Quim., 1919, 
17, 235—247).—-A continuation of work already published (A., 
1919, ii, 239). The present communication deals also with anions 
which form insoluble silver salts. These are carbonate, oxalate, 
ferro- and ferri-cyanide, orthophosphate, arsenate, chromate, and 
thiocyanate. The anion is precipitated as insoluble silver salt. 
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This is dissolved in a suitable solvent, and the silver estimated elec- 
trolytically with a nickel-plated copper cathode and an iron anode. 
Satisfactory results were obtained only in the case of carbonate, 
oxalate, ferro- and ferri-cyanide, and thiocyanate. The method was 
applied to the separation of chloride and iodide. The precipitated 
mixed silver haloid is washed with ammonia solution (D 0°92). The 
silver chloride is electrolysed after the addition of ammonium sul- 
phate. The residual iodide is dissolved in 20% solution of potassium 
cyanide and electrolysed. A small correction must be applied for 
the solubility of silver iodide in ammonia solution. W. S. M. 


Electrolytic Estimation of the Halogens. An Indirect 
Method. J.H. Reepy (J. Amer. Chem. Soc., 1919, 41, 1898—1902). 
The decomposition voltage of N-sulphuric acid, saturated with 
silver chloride, between silver coated with silver chloride as anode 
and bright platinum as cathode is found to be 0°59 volt, which 
corresponds exactly with the sum of the solution potential of silver 
(0°52 volt) and the overvoltage of hydrogen on bright platinum 
(0°07 volt). As long as this limiting voltage of 0°59 volt is not 
exceeded, the electrolysis of haloid solutions with silver anodes 
proceeds with the formation of an adherent layer of silver haloid 
on the anode without precipitation in the solution. With the com- 
pletion of the deposition of the halogen, silver ions appear in the 
solution with no break in the continuity of the current and with 
scarcely any rise in potential. An indirect method of estimation of 
chlorides, bromides, and iodides is based on the above facts. The 
principle of the method consists in depositing the halogen on a silver 
anode under a constant voltage of 0°59 volt; some silver will thereby 
ba lost from the anode. The anode is then dried and weighed, and 
the silver haloid is reduced to metallic silver and the loss in weight 
determined, which gives the weight of the halogen. A lead accumu- 
lator of large capacity is connected across the ends of a sliding rheo- 
stat and a current of #.M.F. 0°59 volt tapped off. The electrolysis 
vessel consists of a beaker of 400 c.c. capacity fitted with an anode 
of silver gauze, coated with silver electrolytically, and a bright 
platinum cathode and a stirrer. The electrolysis is carried out with 
200 c.c. of solution for about fifteen minutes; the current flowing 
at first is rather large, but after about fifteen minutes it becomes 
negligible. The potential is then raised to 0°60 volt for five minutes. 
The silver electrode with its halogen deposit is washed, dried, and 
weighed. After weighing, it is made the cathode in a dilute solu- 
tion of sodium hydroxide and electrolysis carried out until hydrogen 
is freely liberated from the surface. The silver haloid is thus reduced 
to black silver, which is not very adherent and must be carefully 
handled. After a thorough washing, the electrode is heated at 500° 
in an electric furnace until the deposit is white, and thoroughly 
sintered together. It is then weighed, and the loss in weight gives 
the weight of the halogen. The results given in the paper show that 
the method is quite as good as the usual gravimetric method. 

J. F. S. 
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Estimation of Bromide in Mineral Waters and Brines. 
W. W. Skinner and W. F. Bavcuman (Science, 1919, 50, 50).— 
Chromic acid in concentrated solution liberates bromine quantita- 
tively from bromides at the ordinary temperature, and the bromine 
is removed by aspiration. Only a trace of chlorine is liberated from 
chlorides. When chromic acid acts on a solution containing chloride 
and bromide, therefore, the mixture of halogens removed by aspira- 
tion is dissolved in a solution of sodium sulphite and hydroxide, 
which is then evaporated to dryness and the residue again treated 
with chromic acid solution and aspirated a second time. The double 


treatment gives very trustworthy results. 
CuEemicaL ABSTRACTS. 


Estimation of Alkali Sulphide in Dilute Solution. H. G. 
Bennett and W. G. Bennett (/. Soc. Leather Trades Chem., 1919, 
8, (11), 190—193).—A measured quantity of the solution contain- 
ing not more than 0°04% of hydrogen sulphide is distilled in an 
atmosphere of carbon dioxide with an excess of boiling magnesium 
chloride solution. A current of carbon dioxide carries the liberated 
hydrogen sulphide into a receiver containing standard iodine solu- 
tion. A second receiver, containing standard sodium arsenite solu- 
tion, is arranged to trap any iodine vapour carried over by the gas. 
The method is accurate under these conditions and provided there 
are no rubber connections exposed to the iodine vapour. OD. W. 


Neutralisation Curve of Sulphurous Acid. I. M. Kotrnorr 
(Chem. Weekblad, 1919, 16, 1154—1163).—The accuracy of the 
results when sulphurous acid is titrated’ with methyl-orange or 
dimethyl-yellow as indicator depends on the concentration of the 
hydrogen ions of the sodium hydrogen sulphite, and therefore also 
on the second dissociation constant of the sulphurous acid. This has 
been determined from the degree of hydrolysis of solutions of sodium 
sulphite and found to be 1x 10-7 at 15°. The hydrogen-ions con- 
centration of a 0°1 mol. sodium hydrogen sulphite solution calculated 
from the two dissociation constants gave the value [H*]=3°3 x 10-°. 
A curve showing the neutralisation of sulphurous acid was con- 
structed. In the titration of sulphurous acid errors of +2% and of 
+6% were obtained when the indicators were dimethyl-yellow and 
phenolphthalein respectively. The addition of sodium chloride 
reduced the error with phenolphthalein to +2%. Accuracy can only 
be ensured if excess of barium nitrate is added after the pink 
coloration of the phenolphthalein has appeared, and the titration 
then continued to the end-point. W. J. W. 


Estimation of Sulphates in the presence of Organic 
Sulphonic Acids. TT. Cattay, Jas. A. Russett Henperson, and 
R. Barton (J. Soc. Chem. Ind., 1919, 38, 410—411T).—The solution 
of the substance (containing about 0°2 gram of sulphate) is rendered 
slightly ammoniacal (a small quantity of calcium chloride is also 
added to precipitate any carbonate, which is then separated by 
filtration), and the mixture is boiled until all excess of ammonia 
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has been expelled. Twenty c.c. of V/4-barium chloride solution are 
then added, the heating continued for a few minutes, and the excess 
of barium titrated with /4-potassium chromate solution, using 
starch—iodide paper as indicator. A drop of the mixture is placed 
on the paper, and the edge of the spot is touched with a drop of 
very dilute hydrochloric acid. A blue colour develops in about ten 
seconds when an excess of soluble chromate is present. An immediate 
blue colour indicates that a considerable excess of chromate has 


been added. W. P. S. 


Detection of Nitrogen in Organic Compounds by 
Castellana’s Reaction. J. Frierinca (Pharm. Weekblad, 1920, 
57, 3—4).—Castellana’s reaction (A., 1905, ii, 207) may give a 
positive reaction even in nitrogen-free compounds, owing to com- 
bination of atmospheric nitrogen, if the magnesium is in excess. 
It is preferable to use a mixture of 2 parts of sodium carbonate 
and 1 part of magnesium. Sodium carbonate containing 1 molecule 
of H,O should be employed. Addition of sugar to the reaction 
mixture eliminates the error caused by absorption of atmospheric 
nitrogen. W. J. W. 


The Relative Accuracy of Colorimetric and Titrimetric 
Procedures for estimating Nitrogen as Ammonia. E. R. 
ALLEN and B. S. Davisson (J. Biol. Chem., 1919, 40, 183—197).— 
It appears that the colorimetric methods are slightly the more 
accurate. On the other hand, the conditions for accurate titrations 
may be attained more easily than those for satisfactory Nessler esti- 
mations, and at the same time the titrimetric methods are applic- 
able to a wide range of nitrogen values. The chief disadvantage of 
the Nessler process is the fact that the reaction is imperfectly 
understood, and the appearance of clouds and precipitates difficult 
to avoid. Again, it is believed that the personal error is greater in 
colorimetric methods than in titrimetric methods. The general 
conclusion is therefore in favour of the titrimetric methods. 


J. C. D. 


Estimation of Nitrogen in Nitrates. F. Piz (Zeitsch' 
landw. Vers.-Wesen Deutschésterr., 1919, 22, 180—188; from 
Chem. Zentr., 1919, iv, 767)—-Comparative estimations of nitrogen 
in nitrates by various methods showed that reduction with 
Devarda’s alloy yielded the most trustworthy results, and is to be 
recommended more than the method described by Arnd (A., 1917, 
ii, 504). Busch’s method (A., 1905, ii, 418) is less trustworthy. 
Other methods investigated were the one proposed by Ulsch (reduc- 
tion in acid solution with iron powder) and the indirect method 
(conversion of the nitrate into chloride). Ww. FP. @. 


Method for the Estimation of Minute Quantities of 
Nitrogen in Organic Substances, which furnishes a New 
Quantitative Method of Diagnosis in some cases of Mental 
Disease. R. V. Stanrorp (Rep. Chem. Lab. Cardiff City Mental 
Hospt., 1919, No. 2. Compare A., 1913, i, 930).—-A small quantity 
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of the organic substance, as, for example, | c.c. of cerebrospinal 
fluid, is oxidised by the Kjeldahl process in the usual manner. The 
subsequent distillation is carried out in the ordinary apparatus, but 
the distillate is collected in three fractions in Nessler cylinders. The 
third fraction should show little or no coloration with Nessler’s 
reagent. The colour produced by the first two fractions is com- 
pared in the usual manner with that produced by a standard solu- 
tion of ammonium chloride. Considerable care has to be taken to 
avoid errors arising from ammonia in the reagents and apparatus. 

The author records a number of analyses of cerebrospinal fluid 
from mental cases. The “ nitrogen number,” that is, the number of 
hundredths of a milligram of total nitrogen contained in 1 c.c. of 
cerebrospinal fluid, may be of value in diagnosis. On the whole, 
density and nitrogen number of the fluids run parallel to one 
another. 

No traces of choline and only the merest traces of ammonium salt 
were detected in the cerebrospinal fluid in mental disease. 


J. C. Dz 


Process for the Estimation of Arsenic. Chemistry of the 
Marsh-Berzelius Process. B. 8. Evans (Analyst, 1920, 45, 
8—17).—The arsenic is evolved as hydrogen arsenide, in the same 
way as in the ordinary Marsh-Berzelius test, but is conducted over 
a roll of red-hot copper, which retains the arsenic, the amount of 


which is obtained from the increased weight of the copper. The 
compound formed with the copper usually melts and ‘resembles 
solder in appearance, but occasionally brilliant, silvery-white, blade- 
shaped crystals are produced. Analyses of the deposits gave 67:5 
and 70°5% of copper and 32°28 and 29°27% of arsenic, and thus 
appeared to be mixtures of the arsenides Cu;As and Cu;As,. The 
results obtained with elementary arsenic and various arsenic com- 
pounds were invariably 1°4% too low, and the cause of this loss 
could not be definitely traced, although the results indicated that 
if the arsenic remained in the flask, it was in the form of a very 
stable complex. In order to prevent separation of elementary 
arsenic, it is advisable that the amount of substance introduced 
should contain considerably less than 0°5 gram of arsenic. [See 
also J. Soc. Chem. Ind., 1920, February. ] C. A. M. 


Estimation of Arsenic in Tin and Tinnings. Lucien 
VaLLeRY (Compt. rend., 1919, 169, 1400—1402).—Marsh’s method 
is liable to give results which may, in some cases, be wrong to the 
extent of 75% of the amount found when applied to the estimation 
of arsenic in tin. The author recommends that the arsenic should 
be distilled off as arsenic chloride by Hollard and Bertiaux’s 
method, and the arsenic estimated colorimetrically in the distillate 
after reduction to colloidal arsenic by means of hypophosphorous 
acid. In this way, the results obtained are accurate to within 3% 
of the total at a concentration of 1 in 100,000. W. G. 
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New Method of Estimation of Carbon and Hydrogen in 
Organic Substances. Kuninixo Sumixura (J. Tokyo Chem. Soc., 
1919, 40, 593—606).—The essential point of the method is the 
combined use of platinum and cerium dioxide. (1) Substances 
containing Carbon, Hydrogen (and Oxygen) only.—An ordinary 
combustion tube is filled, in order, with cerium dioxide (5 cm.), 
porcelain boat, cerium dioxide (8 cm.) (only one burner is necessary 
under each of these), and a coil of platinum or platinum-—iridium 
wire (2 m.), which is electrically heated with adjustable resist- 
ances. The wire is first heated in a separate tube before being 
placed in the combustion tube. The cerium dioxide is prepared 
by heating copper gauze packed with asbestos soaked in a solution 
of ceric nitrate. 

(2) Substances containing Nitrogen and Sulphur.—Lead dioxide 
is placed between the second cerium dioxide gauze and the platinum 
coil, and is heated at 300—350°. (3) Substances containing 
Halogens.—Silver foil is placed between the second cerium dioxide 
gauze and the platinum wire. If nitrogen is also present, lead 
dioxide is placed between the silver foil and the platinum wire, and 
is heated at 300—320°. (4) Substances containing Phosphorus.— 
Lead monoxide is mixed with the substance. Trustworthy results 
are recorded. CHEMICAL ABSTRACTS. 


Rapid Estimation of Carbon Monoxide in Air. Arrnur 
B. Lams and Atrrep T. Larson (J. Amer. Chem. Soc., 1919, 41, 
1908—1920).—Two methods for the rapid estimation of small 
quantities of carbon monoxide in air are described. In the first 
method, the gas is passed over a platinum wire heated to redness, 
and the carbon monoxide partly burned in contact with it. The 
gas then passes over heated copper oxide, where the carbon mon- 
oxide is completely burnt; it then passes through a spiral con- 
tained in a thermostat to bring it to its original temperature, and 
finally over a second exactly similar platinum wire heated by the 
same current as the first. The two platinum wires are made arms 
of a Wheatstone bridge, and since the first wire will necessarily be 
hotter than the second, they will have different resistances. The 
change in the resistance of the first wire gives a measure of the 
carbon monoxide concentration. In the second method, the mix- 
ture is passed through a platinised platinum catalyst, when the 
carbon monoxide is completely burnt. The temperature change is 
measured by a thermo-element, and indicates the concentration of 
carbon monoxide. Both methods are rapid, and the latter is par- 
ticularly accurate, easy to instal and to operate. The catalyst, 


with reasonable precautions, remains active for many weeks. 
J. F. S. 


Apparatus for the Volumetric Estimation of Small 
Quantities of Carbon Dioxide by Displacement from Liquids 
by means of a Rapid Current of Air at the Ordinary Tem- 
perature and Pressure. A. Costantino (Atti R. Accad. Lincet, 
1919, [v], 28, ii, 118—121).—In the apparatus described, which 
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consists of a closed system, a rotary mineral oil pump causes the 
repeated circulation of purified air, first through the liquid con- 
taining the carbon dioxide, and then through a definite volume of 
standard barium hydroxide solution, this being subsequently 
titrated with acid in presence of phenolphthalein. The determin- 
ation occupies in all about forty-five minutes. Test experiments 
with sodium carbonate solutions containing 6°4—-21 mg. of carbon 
dioxide show that the method yields accurate results. T. H. P. 


Estimation of Metals by Electrolytic Deposition without 
using an External Supply of Electricity. Maurice Francois 
(Ann. Chim., 1919, [ix], 12, 178—192).—A more detailed account 
of work already published (see A., 1919, ii, 34). W. G. 


Use of Nickel Crucibles for the J. Lawrence Smith Method 
in Estimating Soil Potassium. Sern S, Wacker (J. Ind. Eng. 
Chem., 1919, 11, 1139—1140).—The same results are obtained 
whether platinum or nickel crucibles are used for the heating of 
the soil with ammonium chloride and calcium carbonate, but the 
nickel crucible is attacked by the mixture and the life of the 
crucible is short. W. P..&. 


The McCrudden Gravimetric Calcium Method Modified. 
J. P. Hatverson and J. A. Scuuuz (J. Ind. Enq. Chem., 1920, 
12, 77—-78).—The calcium oxalate precipitate is collected on a 
filter of specially prepared asbestos contained in a Gooch crucible; 
after washing, both filter and precipitate are mixed with water, 
acidified with sulphuric acid, and titrated at 65° with perman- 
ganate solution. The filter is prepared by digesting ignited 
asbestos with dilute sulphuric acid and a slight excess of per- 
manganate for one hour at 60° to 70°, and then washing it until 
free from acid. [See, further, 7. Soc. Chem. Ind., 1920, February. ] 

W. P. S. 


Estimation of the Calcium Oxide Content of Milk of Lime. 
Grorc Lenart (Zeitsch. Ver. deut. Zuckerind., 1919, 1—15, 
360—361).—Mategéek’s table (Qsterr.-Ungar. Zeitsch. Zuckerind., 
1871, 12, 718) correlating the sp. gr. and calcium oxide content of 
milk of lime is regarded as far from correct, whilst that published 
by Lunge and Blattner (Dingl. Polytechn. J., 1883, 466) is also 
considered to be untrustworthy. Experiments are described demon- 
strating the difficulty of obtaining exact results by means of the 
hydrometer (the method of density determination adopted in the 
construction of the second table), since the readings are influenced 
by the shape and length of the spindle, by the width and depth of 
the column of liquid in the cylinder, and also by the degree of 
movement imparted to the liquid at the moment of observation. 
Using a pyknometer consisting simply of a cylindrical vessel having 
a capacity of about 500 c.c., provided with a ground-glass plate as 
cover, a new table has been constructed by the author in which 
the density values range from 1-0085 to 1:2195 (1°5° to 26°2° Bé.) 
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at 20°, temperature corrections being stated for readings made 
between 20° and 40°. Milk of lime which has been vigorously 
shaken for about two hours assumes a viscous condition, in which 
the particles remain almost completely in suspension for some 
days, this being believed to be due to the formation of a hydrated 
compound, probably Ca(OH),.,H,O, to which attention has already 
been directed by Herzfeld (Zeitsch. Ver. deut. Zuckerind., 1897, 
817) and by Karez (Chem. Zeit., 1898, 22, 38). J. P.O. 


The Permanganate Method for Copper. Louis F. Crarx 
(J. Ind, Eng. Chem., 1919, 11, 1138—1139).—A modification of 
the procedure for the titration of cuprous thiocyanate with per- 
manganate solution is proposed, with the object of making the 
estimation less arbitrary. The cuprous thiocyanate precipitate is 
treated in a beaker with 25 c.c. of hot 4% sodium hydroxide solu- 
tion until the precipitate is decomposed, 25 c.c. of cold 15% 
sulphuric acid and a quantity of 1% ferric sulphate (anhydrous salt) 
solution are added, and the mixture is titrated with permanganate 
solution. Towards the end of the titration, and when the mixture 
becomes whiter in colour, 5 e.c. of concentrated hydrochloric acid 
are added, and the titration then completed. Under these con- 
ditions, 6 atoms of copper should be equivalent to 7 atoms of iron, 
or a ratio factor of 0°1626; the ratio factor actually found as the 
result of experiment is 0°1646. [See, further, 7. Soe. Chem. Ind., 
1920, 138a.] W. P. S. 


Microchemical Identification of Soluble and Insoluble 
Mercury Compounds. G. Denicis (Bull. Soc. Pharm. Bordeauz, 
1919; from Ann. Chim. anal., 1919, fii]. 1. 383—385).—The tests 
depend on the characteristic crystals obtained when a small quantity 
of the compound is treated with a drop of potassium bromide- 
iodide solution. Mercurous compounds and mercuric cyanide are 
oxidised previously with bromine. Mercuric iodide itself is 
identified by the crystals obtained from its alcohol or acetone 
solution. . me fe 


Volumetric Estimation of Mercuric Chloride. Orro Sassz 
(Pharm. Zeit., 1919, 64, 633).—Referring to the method described 
by Utz (A., 1919, ii, 428), the author mentions that he himself 
had published a method (Pharm. Zeit., 1887) for the volumetric 
estimation of mercuric chloride; this method depends on a titra- 
tion with potassium iodide solution, and is trustworthy. 


W.P.& 


Application of Rotating Reductors in the Estimation of 
Iron. Wa rer Scort (J. Ind. Eng. Chem., 1919, 11, 1135—1137). 
—Gooch and the author have shown previously (A., 1918, ii, 373) 
that vanadic acid may be reduced by rapidly rotating anodes of 
silver or copper, and the author now describes a similar method of 
reduction for ferric salts. The latter in sulphuric acid solution are 
reduced completely by rotating reductors of zinc or aluminium, 
with or without the use of an external current. W. P. 8. 
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A Sensitive Reaction for Manganese. P. H. Hermans 
(Pharm. Weekblad, 1919, 56, 1344—1346).—Caron and Raquet’s 
reaction for manganese (Rép. Pharm., 1919, 97) was independently 
discovered by the author, and was, in addition, utilised as a test for 
nitrogen tetroxide and for nitrites. All oxidising agents are not 
effective in promoting the red coloration, for example, hydrogen 
peroxide, potassium persulphate, chlorine, bromine, iodine, chloric 
acid, iodic acid, potassium ferricyanide, but addition to them of 
0:5% solution of osmic acid produces a satisfactory result. Active 
oxidising agents for the test are bleaching powder, potassium per- 
manganate, and dichromate, lead peroxide, cerium ammonium 
nitrate, nitrous acid, and nitrogen tetroxide. 

Lead peroxide is most suitable for the manganese test. The 
reaction is sensitive to 0°07 mg. manganese or 0°03 mg. sodium 
nitrite per c.c. of solution. 

The red coloration is considered to be a complex alkali manganese 
oxalate. W.de Ws 


Indirect Detection of Tin. Fr. Freict (Chem. Zeit., 1919, 43, 
861).—Ferrous salts give a red precipitate with an ammoniacal 
solution of dimethylglyoxime, but the presence of ferric salts, which 
give a precipitate of ferric hydroxide with the reagent, interferes 
with the test. The precipitation of ferric iron as hydroxide and 
of ferrous iron as ferrous dimethylglyoxime may be prevented by 
adding an organic hydroxylated compound. such as citric or tartaric 
acids or potassium sodium tartrate, and the ferrous ion then gives 
a carmine-red solution. In each case, complex iron compounds are 
formed. In using this reaction as a sensitive indirect test for tin. 
the mixed sulphides. presumably of antimony and tin, are dissolved 
in hydrochloric acid, and one portion of the solution is tested for 
antimony with iron wire. In a second portion, the tin and anti- 
mony are precipitated by means of pure zinc, and the tin extracted 
from the deposit by means of concentrated hydrochloric acid. 
The solution is poured into a hot dilute solution of ferric chloride, 
a little citric acid or potassium sodium tartrate added, and the 
liquid tested with ammoniacal alcoholic dimethylglyoxime solution. 
The ferrous ion formed by reduction with the stannous ion will 
give a red coloration, the intensity of which is proportional to the 
amount of stannous chloride. C. A. M. 


Estimation of Thiophen in Industrial Benzenes. ANpRé 
Meyer (Compt. rend., 1919, 169, 1402—1404).—A modification of 
Denigés’s method (compare A., 1895, ii, 332, 372). Denigés’s 
reagent is prepared by dissolving 50 grams of mercuric oxide in 
200 ¢.c. of sulphuric acid diluted with 1000 c.c. of water. Twenty 
c.c. of this reagent are mixed with 75 c.c. of methyl alcohol and 
5 e.c. of the benzene under examination in a stoppered bottle. 
The mixture is shaken from time to time, and, after thirty minutes, 
is filtered. Ten c.c. of the filtrate are diluted with 20 c.c. of water, 
a few drops of nitric acid are added, and the whole is titrated with 
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N/10-ammonium thiocyanate solution, using 1 c.c. of a 20% iron 
ammonium alum solution as indicator. In view of the possible 
presence of acetone in the methyl alcohol, a blank experiment is 
conducted, using pure benzene free from thiophen. The difference 
between the two titrations is a measure of the mercury precipitated 
by the thiophen as the compound, (HgO),SO,,HgSC,H,, and the 
factor for the conversion of mercury to thiophen is 0°14. W. G. 


Titration and Partial Reduction of Nitro-compounds with 
Titanous Chloride. C. F. van Duin (Chem. Weekblad. 1919, 16, 
1111—1122).—An examination of the titanous chloride method for 
the titration of nitro-compounds. The constancy of titre of a 
titanous chloride solution at the ordinary temperatures and after 
heating was especially investigated; also the general applicability 
of the method to various classes of nitro-compounds. At the 
ordinary temperatures, only slight variations in titre were found 
after keeping for several days. Titration experiments before and 
after heating the titanous chloride solution were carried out in 
comparable conditions in presence of alcohol, hydrochloric acid, and 
acetic acid. It was found that the assumption of an invariable 
titre during the heating of the titanous chloride solution led to 
quite erroneous results. The error is small in presence of acids, 
especially in hydrochloric acid, tolerable results being only obtained 
in strongly acid solutions. From experiments with picric acid, 
m-dinitrobenzene, and s-trinitrotoluene, the author concludes that 
the method yields results of the same order of accuracy as the 
Dumas method. The reduction and titration of the following 
classes of nitro-compounds were carried out: nitroamines (s-trinitro- 
phenylmethylnitroamine, aminotrinitrophenylmethylnitroamine, 
trinitromethylnitroaminophenol, _ trinitromethylnitroaminoanisole, 
trinitrodimethyldinitroaminobenzene), tetranitro-compounds (tetra- 
nitrophenol, tetranitrophenylmethylnitroamine, tetranitroaniline), 
and hexanitro-compounds with two nuclei (hexanitrodiphenyl 
sulphide, hexanitrodiphenylsulphone). In the reduction of nitro- 
amines, side reactions may take place in which the nitroamino-group 
is entirely removed from the nucleus. In all cases, blank experi- 
ments must be carried out in order to estimate the alteration in the 
titanous chloride solution on heating. The amount of excess of 
the solution necessary for complete reduction must also be deter- 
mined in each case. Only in those conditions can this method of 


nitrogen analysis be considered superior to that of Dumas. 
W. 8S. M. 


Detection of Methyl Alcohol in Ethyl Alcohol. M. Potinsk! 
(Chem. Analyst, 1919, 28, 11).—Five c.c. of the sample are dis- 
tilled with 50 c.c. of water and 3 grams of sodium persulphate, the 
distillate being collected in fractions of 2 c.c. each. The fifth 
fraction is treated with eight drops of a freshly prepared, filtered 

% solution of phenylhydrazine hydrochloride, four drops of 5% 
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potassium ferrocyanide, and 1 c.c. of concentrated hydrochloric 
acid. A pink coloration is produced if methyl alcohol is present. 
CHEMICAL ABSTRACTS. 


Complex Organic Mercury Compounds. Einar BiLMann 
(Medd. K. Vetenskapsakad, Nobel-Inst., 1919, 5, No. 12, 1—11). 
—The complex compound formed from allyl alcohol and mercuric 
acetate is very stable, the concentration of the mercuric ion in a 
1/160-molar solution being only 10-8#° (compare A., 1917, i, 123). 
This fact can be made use of in the electrometric estimation of 
allyl alcohol. The aqueous solution of allyl alcohol is put in a 
beaker containing mercury, which forms one electrode, the other 
being a calomel electrode. A standard solution of mercuric acetate 
is then run in, and the #.M.F. curve plotted. The point of 
inflexion on the curve is very sharp, and accurate results are 
obtained. 

Allyl alcohol can also be estimated by adding mercuric acetate 
and potassium bromide to the solution, and titrating the acetic 
acid set free, with phenolphthalein as indicator. The liberation of 
acetic acid is quantitative, according to the equations: C,H,-OH + 
Hg(OAc),=C3H,;-O-Hg-OAc+ AcOH; C3H;*O-Hg-OAc + KBr = 
C,H;-O-HgBr + OAcK. Mercury can also be estimated very 
accurately by making use of the quantitative reaction, 

C,H,-O-Hg-OH + KBr=C,H,;-O-HgBr+ KOH. 

A weighed quantity of mercuric oxide is dissolved in 5N-sulphuric 
or nitric acid; the solution is diluted with water free from carbon 
dioxide, a few c.c. of allyl alcohol added, and then 1 /5-sodium 
hydroxide until the liquid is alkaline to phenolphthalein. The 
whole is then exactly neutralised with V/5-sulphuric acid, 5 grams 
of potassium bromide added, and the liquid well shaken to give a 
solution, the entrance of carbon dioxide being carefully excluded. 
The liberated alkali is then titrated. Halogen acids must not be 
present in estimations according to this method. 

Maleic and crotonic acids do not give sufficiently stable complexes 
for estimation by the above methods, but allocinnamic acid gives 
good results with the mercuric acetate—potassium bromide method. 
Cinnamic acid also gives mercury complexes, and is to be reported 
on later. 

Mercury can be readily and accurately estimated by a modifi- 
cation of Incze’s method (A., 1917, ii, 327). To the solution of 
the mercuric salt, or of mercuric oxide in nitric or sulphuric acid, 
is added a large excess of alkali; the whole is then exactly 
neutralised with standard acid, using phenolphthalein as indicator. 
Potassium iodide (5 grams) is then added, and the liberated alkali 
carefully titrated, carbon dioxide being excluded. a & #. 


Titration of Organic Acids in Urine. D. D. Van Styke and 
W. W. Parmer (Proc. Soc. Exp. Biol. Med., 1919, 16, 140—141). 
—Carbonates and phosphates are removed by adding 2 grams of 
calcium hydroxide to 100 c.c. of urine and filtering after ten 
minutes. The acidity of 25 c.c. of the filtrate is brought to p,=8 
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(circa) by adding 0°2N-hydrochloric acid until the pink colour of 
phenolphthalein disappears, 5 c.c. of 0°02% Tropeolin OO are 
added, and the solution is titrated to p,=2°7 with 0-2.V-hydro 
chloric acid, the volume being brought to approximately 50 c.c. 
by the addition of water towards the end of the titration. The 
colour is compared with that of 50 c.c. of a control solution with 
the same p, value and indicator. The amount of 0:2N-hydro- 
chloric acid required to give the end-point with a control in which 
water replaces urine is subtracted. The titration estimates from 
93% to 100% of each of the organic acids known to be present in 
urine in quantitatively significant amounts. It also includes very 
weak bases, but of this class of substances only creatine and 
creatinine, which are estimated to nearly 100%, are significant. 
The titration figure, corrected for the amounts of these two bases, 
represents the organic acids in urine. CHEMICAL ABSTRACTS. 


Detection of §-Hydroxybutyric Acid, Acetoacetic Acid, 
and Acetone in Urine. R. Litiic (Pharm. Zeit., 1919, 64, 
696—697, 707—-709).—A collection of some sixty methods which 
have been proposed for the purpose; a brief description is given of 
each method. W. P. S. 


Bellier’s Reaction for Vegetable Oils. A. van Raatre 
(Chem. Weekblad, 1919, 16, 959—960).—The benzene used for this 
reagent must be free from thiophen, otherwise a dirty green, instead 
of a violet, coloration is obtained. W. J. W. 


Relative Sensitiveness of the Fehling, Phenylhydrazine, 
and Nylander Tests for the Detection ot Dextrose in Urine. 
Grorce E. Ewe (Amer. J. Pharm., 1919, 91, 717—719).—Fehling’s 
test is the most sensitive of the three tests investigated ; it yields a 
reaction with a solution containing 0°00125% of dextrose. The 
phenylhydrazine test is also sensitive, giving a reaction, after two 
hours, with a 0°0025% solution of dextrose, but the Nylander reagent 
(potassium sodium tartrate, 4 grams; 10% sodium hydroxide solu- 
tion, 100 c.c.; bismuth subnitrate, 2 grams) fails to give a reaction 
unless the solution contains at least 0°5% of dextrose. W. P.S. 


Titration of Sugars. E. Scnowavrer (Zeitsch.§ Nahr. Genussm. 
1919, 38, 221—227).—A reply to Rupp and Lehmann (A., 1919, 
ii, 434); the author maintains the correctness of his former remarks 
(A., 1919, ii, 172). W. P. &. 


The Isaacson Method for Estimating Dextrose. Exisaperra 
C. Pennett (J. Lab. Clin. Med., 1919, 4, 736—737).—Isaacson’s 
method (A., 1918, ii, 246) was found highly untrustworthy when 
compared with the Fehling volumetric method. 
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Separation of Dextrose and Levulose. Franz Lucius 
(Zeitsch. Nahr. Genussm., 1919, 38, 177—-185).—A method for the 
estimation of dextrose in the presence of levulose depends on the 
fact that the rotation of the latter is destroyed by heating for seven 
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hours with dilute hydrochloric acid, whilst that of dextrose is not 
affected. Fifty c.c. of the sugar solution (containing from 2 to 4% 
of the rpg! are mixed with 10 ¢.c. of 5N-hydrochloric acid and 
heated in a boiling water-bath for seven hours. The mixture is 
then nearly neutralised with sodium hydroxide solution, diluted to 
100 c.c., treated with animal charcoal and filtered, if necessary, and 
polarised at 20°. About 99% of the dextrose actually present is 
found. The dextrose remaining after the acid treatment cannot be 
estimated by determining the copper-reducing power of the solution 
as the levulose is converted into reducing substances, which, how- 
ever, are optically inactive. W. P. 8. 


Separation of ‘‘Saccharin’’ from Benzoic Acid. E. 
ScHoWALTER (Zeitsch. Nahr. Genussm., 1919, 38, 185—194).—The 
presence of “saccharin” interferes with the estimation of benzoic 
acid in foods, etc., by the methods described by Mohler, von der 
Heide, and Grossfeld (A., 1908, ii, 906; 1910, ii, 359; 1915, ii, 848), 
but the two substances may be separated from one another by 
taking advantage of the insolubility of ‘saccharin ” in carbon tetra- 
chloride. The residue obtained on evaporating the ethereal solu- 
tion of the two substances at a low temperature is dried under 
reduced pressure to remove the last traces of ether and acetic acid, 
and is then treated with carbon tetrachloride; the benzoic acid dis- 
solved by this solvent may be estimated by titration and the 
insoluble ‘‘ saccharin ”’ identified by Klostermann and Scholta’s reac- 
tion (A., 1916, ii, 586). Separation of the two substances between 
sublimation is untrustworthy; “saccharin” begins to sublime at 
120° and 130°. Animal charcoal absorbs considerable quantities of 
“saccharin,” its anhydride and sodium salt, as well as benzoic acid 
and benzoates, from an aqueous solution. W. P. &. 


Estimation of p-Phenylenediamine. TT. CaLLan and Jas. A. 
RussELL Henperson (J. Soc. Chem. Ind., 1919, 38, 408—410r).— 
A modification of a method described by Effront (A., 1905, ii, 60) 
is reeommended. Fifty c.c. of sodium hypochlorite solution, con- 
taining 12—-15% of available chlorine, are diluted to 1 litre, and 
100 c.c. of this solution are diluted with an equal volume of water, 
1 gram of sodium carbonate is added, followed by 10 c.c. of the 
p-phenylenediamine solution (in dilute hydrochloric acid) ; the latter 
solution should contain from 2 to 6% of the substance, and the addi- 
tion should be made gradually with constant stirring. Benzo- 
quinonedichloroimide is precipitated as a white substance and, with- 
out filtration, the excess of chlorine in the mixture is titrated with 
Y/10-sodium arsenite solution. The difference between this titra- 
tion and the quantity of arsenite solution required for the titration 
of the hypochlorite solution itself is equivalent to the amount of 
chlorine removed from solution as dichloroimide; 1 c.c. of 
V/10-arsenite solution therefore corresponds with 0°0018 gram of 
p-phenylenediamine. The method may also be used for the estima- 
tion of p-nitroaniline, paminodiphenylamine, benzidine, and 
laphthylene-1 :4-diamine, but with the latter the yield found is 
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only 98—99% of the quantity of substance present owing to the 
slight solubility of the dichloroimide formed. The method is not 
applicable to substances containing a sulphonic group, since these 
give soluble dichloroimides. W. P. S. 


Estimation of Carbamide in Blood and Urine. H. Cirrox 
(Deut. med. Woch., 1919, 45, 975; from Chem. Zentr., 1919, 
iv, 719).—A reply to Brahm (this vol., ii, 66). H. W. 


Electrometric Method for the Estimation of Ferrocyanides 
depending on a Change in Oxidation Potential. G. L. 
Kettey and R. T. Bonn (J. Amer. Chem. Soc., 1919, 41, 
1776—1783).—Solutions of ferrocyanides may be estimated by 
titraticn with potassium permanganate in the presence of sulphuric 
acid, using the sudden change in #.M.F. observed with a bright 
platinum electrode to mark the end-point. The method is as 
follows: About 1 gram of potassium ferrocyanide in 250 c.c. of 
water and 2:-5—5-0 c.c. of sulphuric acid (D 1°58) is titrated with 
0°05NV-potassium permanganate, using an electrometric apparatus 
which will indicate changes of potential of the order of one millivolt 
(A., 1917, ii, 512). A small precipitate may form during the titra- 
tion, but this will redissolve. The titration should be performed 
* slowly with mechanical stirring. As the end-point is approached the 
permanganate should be added drop by drop, and time allowed for 
the completion of the reaction. The end-point is taken as the point 
of greatest change in potential for equal additions of permanganate. 
Should too much permanganate be added, the end-point may be 
approached from the other side by adding a standard solution of 
ferrocyanide. The presence of ferricyanides does not interfere with 
the titration, neither do amounts of chloride up to 1 gram of sodium 
chloride. Any salts which under the conditions of experiment 
produce a precipitate with either ferrocyanide or ferricyanide 
seriously interfere with the method. J. F.S. 


Use of Silicotungstic Acid in the Estimation of Alkaloids. 
ERWIN TAIGNER (Zeitsch. anal. Chem., 1919, 58, 346—352).— 
Silicotungstic acid solution may be used for the quantitative pre 
cipitation of atropine, strychnine, and cocaine from their hydro- 
chloric acid solutions; the precipitates formed are collected, after 
the addition of sodium chloride, washed with 1% hydrochloric acid, 
dried at 40°, and weighed. The precipitates have the general 
formula 12W0O,,Si0,,2H,0,4-alkaloid. W. P.S. 


Colour Reactions of Emetine. Aset Lannie (Arch. méd. 
exp., 27, 296; Zentr. Biochem. Biophys., 1919, 20, 398).—Emetine 
hydrochloride develops a yellow coloration with calcium chloride 
and with concentrated nitric acid. When a small crystal of ammon- 
ium molybdate is added to a solution of the hydrochloride in con- 
centrated sulphuric acid a green zone, which subsequently turns 
blue, is formed round the crystal; the colour disappears on dilution 
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with water and reappears on heating. A green coloration is pro- 
duced when a dichromate is used instead of ammonium molybdate. 
CHEMICAL ABSTRACTS. 


The Arsenotungstic Reagent in the Method of Bertrand 
and Javillier for the Estimation of Nicotine. Luis Gue.iaL- 
wELLI and Unaus Horna (Anal. Soc Quim. Argentina, 1919, 7, 
121—123).—The preparation of silicotungstic acid for the estima- 
tion of nicotine by the method of Bertrand and Javellier (A., 1909, 
ii, 450) presents difficulties. The authors recommend the use of 
arsenotungstic acid (Guglialmelli, A., 1916, ii, 584, 587) as a 
precipitant. The procedure is otherwise unaltered. W. S. M. 


Ehrlich’'s Reaction with p-Dimethylaminobenzaldehyde 
and Urorosein. FE. Satxowsk1 (Biochem. Zeitsch., 1919, 97, 
123—129).—The reaction of p-dimethylaminobenzaldehyde with 
indole, indoleacetic, indolepropionic and indoleaminopropionic acids 
is described and discussed. Herter’s theory concerning the origin 
of urorosein in urine is also discussed. S. 8. Z. 


Estimation of Tyrosine by means of Millon’s Reaction. 
Moriz Wetss (Biochem. Zeitsch., 1919, 97, 170—176). —A 
1/50,000 solution of tyrosine to which Millon’s reagent is added 
is used as a standard. The solution to be examined is then diluted 
| until it gives with Millon’s reagent a coloration equal to that of the 
standard. The method can be employed for the estimation of 
tyrosine in the products of hydrolysis of proteins. S. 8. Z. 


New Method of Estimating Albumin in Urine. Domenico 
Ganasstnrt and Pietro Fassri (Boll. Chim. Farm., 1919, 58. 
313—319).—A method of estimating albumin in urine is based on 
the fact that the sulphur of the cystinic group in the protein mole- 
cule is readily detached by the action of hot alkali hydroxide, and 
in presence of lead plumbite yields lead sulphide. On then 
titrating the liquid with iodine solution, the metaproteins are 
first oxidised and iodised, and the lead sulphide is then converted 
into lead sulphate. In applying the method, from 20 to 100 c.c. 
of urine (according to the amount of albumin indicated by a pre 
liminary test) are mixed with 5% of sodium dihvdrogen phosphate 
(to prevent precipitation of phosphates of alkaline earth metals), 
and the liquid heated and stirred for a few seconds until the 
albumin has coagulated. The precipitate is separated, washed, and 
dissolved in 10 to 30 c.c. of 10% potassium hydroxide solution, from 
3°3 to 10 e.c. of 5% normal lead acetate solution added, and the 
beaker immersed for five minutes in boiling water. The liquid is 
then cooled to 21° and titrated with W/10-iodine solution, which 
is added at the rate of two drops per second, with continual stirring, 
until the liquid becomes colourless. The number of c.c. of iodine 
multiplied by 0-0330 gives the quantity of albumin in the amount 
of urine taken. Standard potassium ferricyanide solution may be 
used instead of iodine solution for the titration, but the end-point 
of the reaction is not so sharp. C. A. M. 
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Medical Analysis of Urine by the Combined Use oj 
Tungstic Acid and Other Reagents. Huan Campseti Ross 
(Brit. Pat., 134710)—When to 2 c.c. of urine 0°2 c.c. of a reagent 
composed of a 12% aqueous solution of colloidal tungstic acid to 
which 10% of acetic or tartaric acid to neutralise any possible 
alkalinity of the urine, and 2°5% of sodium potassium tartrate 
have been added, the presence of albumin is indicated by the form. 
ation of a precipitate which does not dissolve on warming. If 
the acid is impure, an excess of urates also causes a precipitate, but 
it redissolves on boiling the solution. In the latter case, a diabetic 
condition is indicated, and the presence of reducing sugars may be 
tested for by adding copper sulphate and an alkali hydroxide, or 
preferably, for the sake of convenience, a tablet containing 0-(2 
gram of copper sulphate and 0°01 gram each of sodium carbonate 
and calcium hydroxide. G. F. M. 


Volumetric Analysis of Ion-protein Compounds. Jacquzs 
Lores (Proc. Soc. Erp. Biol. Med., 1918, 16, 39).—Gelatin at 
Py > 4°7 combines only with cations and at p,<4°7 only with 
anions, whilst at the isoelectric point (p,=4°7) it combines with 
neither anion nor cation. Curves representing the influence of 
univalent anions or cations on the swelling. osmotic pressure, and 
viscosity of gelatin are always approximately parallel with the 
curves representing the amount of anion or cation found in chemical 
combination with the gelatin. CHEMICAL ABSTRACTS. 


Estimation of Pepsin. Joun H. Nortnrop (J. Gen. Physiol. 
1919, 2, 113—120).—See this vol., i, 193. 


Influence of Acetic Acid on the Benzidine Reaction. 
Emo ScHLesincer and Jutius Gartner (Berl. Klin. Woch., 1919, 
56, 706—707; from Chem. Zentr., 1919, iv, 526).—The discordant 
views of different authors on the value of the benzidine reaction in 
the detection of blood are due to the previously unnoticed fact that 
the sensitiveness of the reaction is a function of the concentration 
of the benzidine in the acetic acid. The authors find that a blue 
substance is the actual product of the benzidine reaction; this is 
precipitated if the proportion of acetic acid to benzidine is low, 
and is thus removed from further action and remains stable for a 
long period. In the presence of an excess of acetic acid, however, 
it dissolves, with the formation of a very unstable. green solution. 
Diagnostic conclusions cannot therefore be immediately based on 
the occurrence of one or other coloration, since the quantity of 
acetic acid used is a decisive factor. The blue colour invariably 
becomes green on addition of acetic acid. H. W. 


Reduced Eosin as a Reagent. Luciano P. J. Paver and 
Amancio Fernanpez (Anal Soc. Quim. Argentina, 1918, 5, 
119—120).—Traces of blood in dilute solution may be detected by 
means of the fluorescence produced with an alkaline solution of the 
leuco-derivative of eosin. The substitution of fluorescein for eosin is 
recommended. Ww.s.M 
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The Optics of Disperse Systems. III. I. Lirscuirz and 
Georc Beck (Kolloid Zeitsch., 1920, 26, 10—15. Compare A., 
1918, ii, 181, 253)——-The authors have measured the refractive 
index of solutions of triethylamine, gelatin, and phenol in 
water and of silicic acid, stannic acid, arsenic sulphide, anti- 
mony sulphide, and vanadium pentoxide sols in water by the 
method previously described (loc. cit.). The measurements were 
made at a series of temperatures with the object of ascertaining the 
effect of change in the dispersity on the refractive index. It is 
shown that the degree of dispersion is practically without effect on 
the refractive index. In the cases of phenol and triethylamine, 
where on lowering the temperature beyond the critical solution 
temperature a separation of the two liquids occurs, there is only a 
very small change of refractive index shown. In the case of gelatin 
the value of the specific refraction varies very much with the tem- 
perature, whether calculated by the Gladstone and Dale formula 
or by the Lorenz and Lorentz formula. In all other cases the 
value is approximately constant when either formula is used, but 
the values given by the Gladstone and Dale formula are more 
nearly constant than the others. J. F. 8. 


The Spectrochemical Behaviour of Halogen Ethers, 
RO-(CH,|,"X, Halogen Hydrins, HO-(CH,],,X, and Acid 
Bromides, R-COBr. A. Karvonen (Acad. Sci. Fennicae, 1914, 
A, 5, 1—139; from Chem. Zentr., 1919, iii, 807—808).—In con- 
tinuation of previous work (A., 1913, i, 2) a series of halogen 
ethers and halogen hydrins has been refractometrically investi- 
gated. New values for the atomic refraction of chlorine, bromine, 
iodine, and oxygen have been deduced from observations on normal 
primary alkyl monohaloids and the mono-ethers of normal primary 
alcohols. The data obtained for chlorine and iodine agree excel- 
lently with Eisenlohr’s figures; on the other hand, the new values 
for bromine and ethereal oxygen differ considerably from the older 
results. The following figures are quoted: 


D. Hs 4H;. “Hs-H.. H,-H.. 
8748 8888 9010 0199 0-318 


1-728 1-738 1-755 0-017 0-033 


The a-halogen ethers, particularly the iodo- and bromo-deriv- 
atives, show optical exaltations in the order Cl-CH,(OR)< 
BrCH,(OR)<I-CH,(OR), whilst the behaviour of the B- and 
yhalogen ethers and of the B- and y-halogenhydrins is normal. 
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The acid bromides, like the corresponding chlorides, exhibit optical 
exaltation, the order being R-COCI<R-COBr<R:COI. The atomic 
refraction of bromine in acid bromides is H, 9°514, D 9°595, 
H, 9°805, H, 9°987, H,-—H, 0°292, H,-H, 0-467. Among the com- 
pounds X-CH,(OR) and R-CO-X the optical exaltations increase 
in the direction of the arrows: 


Cl-CH,(OR) —> Br-CH,(OR) —> I-CH,(OR) 
A/ 
J. 
Y eee y 


R:COCI —_> R-COBr — R:COI 


When substituents, such as the halogens alone or with oxygen or 
alkyl groups, accumulate around a carbon, nitrogen, or phosphorus 
atom, the optical exaltations fairly generally increase and the 
depression diminishes. The reverse behaviour is particularly notice 
able when the atom adjacent to the central atom is attached to a 
number of substituents or is multiply linked. The accumulation of 
ethereal groups appears generally to have a depressing influence. 

H. W. 


Influence of Position and Accumulation of Substituents 
on Spectrochemical Behaviour. II. The Spectrochemistry 


of Halogen and —— Compounds. A. Karvonen (Acad. 


Sct. Fennicae, 1916, A, 10, No. 4, 1—22; from Chem. Zentr., 1919, 
iii, 808. Compare preceding abstract)—The exaltation caused by 
the accumulation of chlorine and oxygen atoms has been confirmed 
by observations on a series of chlorinated aliphatic esters. In 
general, the optical exaltation diminishes when the halogen atoms 
in the chain are further removed from one another or from the 
oxygen atom. The esters of aliphatic acids containing a chlorine 
atom attached to the terminal carbon atom appear to exhibit a 
slight optical depression. In the annexed combinations, the optical 
exaltations increase in the direction of the arrows: 


Cl-{CH,},"CO,R —> Br[CH,],CO,R —> I-[CH,],"CO,R 
v Y Y 
ClCH,;OR — £BrCH;OR  -—>_ I-CH,OR 
Y Y Y 
RO-CO-CL —» ROCO-Br -—> RO-COl 

Y Y Y 
R-CO-Cl —>  R-CO-Br —> R-COT 
v \ Y 
Cl-CO-Cl —>  BrCO-Br —> Lcor 


H. W. 
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Influence of Position and Accumulation of Substituents 
on Spectrochemical Behaviour. III. Spectrochemical 
Behaviour of the Esters of Normal Acids of the Oxalic Series. 
A. Karvonen (Acad. Sci. Fennicae, 1916, A, 10, No. 5, 1—20; 
from Chem. Zentr., 1919, iii, 811. Compare preceding abstracts).— 
Optical investigation of the methyl and ethyl esters of the oxalic 
series shows that the exaltation diminishes uniformly as far as the 
succinic esters with increasing separation of the carboxyalkyl groups. 
The oxalic esters show slight exaltation, malonic esters behave 
normally, and the succeeding esters exhibit a slight depression with 
a tendency to increase in refraction towards the higher members. 
Esters of suberic and sebacic acids behave similarly to other esters 
of the oxalic series. H. W. 


Influence of Position and Accumulation of Substituents 
on Spectrochemical Behaviour. IV. Spectrochemical 
Behaviour of Ether-Esters, RO-(CH,],"CO,R. A. Karvonen 
(Acad. Sci. Fennicac, 1916, A, 10, No. 6, 1—14; from 
Chem. Zentr., 1919, iii, 811. Compare preceding abstracts).—The 
following substances have been investigated: ethyl and methyl 
carbonates, methyl methoxyacetate, ethyl ethoxyacetate, propyl 
propoxyacetate, methyl §-methoxypropionate, ethyl f-ethoxy- 
propionate, propyl B-propoxypropionate, methyl a-methoxypropion- 
ate, and ethyl a-ethoxypropionate. In the case of the lower fatty 
esters, the optical values diminish when a hydrogen atom of the 
acid radicle is replaced by an alkyloxy-group. The optical depres- 
sions diminish as the ethereal oxygen atom and the carlbonyl group 
become more distantly separated in the alkyloxy-aliphatic esters. 


H. W. 


Secondary Spectrum of Hydrogen. T. R. Merron (Proc. 
Roy. Soc., 1920, |A], 96, 382—-388).—The spectrum of hydrogen at 
1 mm. pressure, and of hydrogen in helium at 40 mm. pressure have 
been photographed, using a concave grating 120 cm. radius of curva- 
ture and ruled 8000 lines per cm. It is shown that the lines of 
the secondary hydrogen spectrum in the red and yellow regions are 
greatly enhanced in the presence of helium, and that other new 
lines appear. In the more refrangible parts of the spectrum there 
is little difference in the intensity of the lines in the two cases. A 
second class of lines is not affected at all by the presence of 
helium, whilst a third class diminishes in intensity and in some cases 
disappears entirely. It is suggested that the change in intensity 
under the experimental conditions may serve as a method of inves- | 
tigation of the secondary hydrogen spectrum. Photographs of both 
spectra are given over the range A 4300—A 6500. A tabulated list 
of the lines which are not affected and of those which are enhanced 
in the presence of helium together with the intensities under the 
two sets of conditions is appended to the paper. The lines 
\A5831°26 and 5703°86 are enhanced from intensity 2 to 7, 
\5819°60 from 2 to 8, and A 5812°84 from 6 to 10. J. F.8. 

5—2 
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Series of Multiple Lines in the Argon Spectrum. Knyvp, 
AacE Nissen (Physikal. Zeitsch., 1920, 21, 25—28).—A theoreti- 
cal paper in which the lines of the argon spectrum are arranged 
into series. J. F. 8. 


Spectra of Isotopes, T. R. Merron (Proc. Roy. Soc., 1920, [4] 
96, 388—395).—The spectra of ordinary lead, lead from pitch- 
blende and lead from thorite, ordinary thallium and thallium from 
pitchblende have been examined. An arc was produced between a 
tungsten button and the metal under investigation, in a bell jar 
at a pressure of 1 mm. The respective interference fringes pro- 
duced by means of a Fabry and Perot étalon were photographed 
and measured by a micrometer. It is found that the line A 4058 
in the case of pitchblende lead has a slightly greater wave-length 
than in the case of ordinary lead, whilst for lead from thorite, it 
is somewhat shorter. The measurements in the case of thallium 
are not conclusive because pure thallium was not isolated from 


pitchblende. J. F. S. 


A Relation between the Heads of Banded Spectra 
belonging to Different Elements of the same Group. 
Toximaru Oxaya (/roc. Phys. Math. Soc. Japan, 1919, [3], 1, 
111—121).—1t is shown that for the three elements gold, copper, 
and silver the wave-lengths of the heads of bands emitted by their 
molecules satisfy fairly well the linear relation A=a+ fn, where a 
and B are constants and » is the series of natural numbers. From 
this it is concluded that between the heads of the band spectra 
emitted by the different molecules in similar conditions there exists 
a simple relation when the bands diverge toward the red side. 
Thus, the wavelength A of the head of some band of one element 
with reference to the corresponding one A’ of another element is 
given by the relation A\=(a+n)(m/m')\(p/q)?, p and gq being 
certain integers, m and m' the atomic weights of the elements 
concerned, and A‘ =(a+ Bn). CHemicaL ABSTRACTS. 


Spectra of Tin, Lead, Antimony, and Bismuth in a 
Magnetic Field. P. A. van per Harst (Proc. K. Akad. Wetensch. 
Amsterdam, 1920, 22, 300—312).—Using the light from a con- 
densed spark between poles of tin, lead, antimony, and bismuth 
respectively, the author has examined the effect of a magnetic field 
of about 30,000 gauss on a number of lines of these metals. The 
Zeeman effect is measured for 35 lines of tin, 23 of lead, 27 ol 
antimony, and 16 of bismuth. The measurements show deviations 
from those previously published by Purvis (A., 1907, ii, 919), due 
to uncertainty in the strength of the field used by Purvis. The 
resolutions of the lines are fairly regularly distributed between 
values which are 1—1°5 times the normal resolution. Incidentally, 
it is shown that the antimony lines AA 4370, 4295, 4287, 4091, 
4078, 4038, 4024, 4006, 4004, 3979, 3721, 3467, and 3460 measured 
by Schippers (A., 1912, ii, 877), and published in Kayser’s “ Hand- 
buch der Spectroscopie,”’ do not exist. The lines are respectively 
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4A 2913, 2863, 2858, 2727, 2719, 2692, 2683, 2671, 2670, 2653, 
2480, 2311, and 2306. The error has arisen by Schippers mistaking 
lines of the third order for lines of the second order. J. ¥. B. 


Colour of Metallic Salts. Yust Smipata (J. Tokyo Chem. 
Soc., 1919, 40, 463—482).—From the spectral analysis of com- 
pounds of cobalt, nickel, and chromium the author deduces that 
the region of colour formation in these salts lies between the non- 
metallic atomic group and the metallic group which form a nucleus 
for the complex ions or double salts. In no case is colour developed 
by metallic salts without the formation of complex ions. Colourless 
complex inorganic salts which show strong absorption in the ultra- 
violet are composed of constituents which are absolutely trans- 
parent in this region. A theory is developed which leads to the 
conclusion that the wave-length of the light absorbed is longer the 
smaller is the atomic volume of the metal forming the centre of 
the complex. The conclusion is supported by experimental evi- 
dence in the case of correspondingly constituted complex salts of 
zinc, platinum, copper, tin, silver, cadmium, and mercury. 

The application of the theory to chromophores in organic com- 
pounds is discussed. CHEeMIcAL ABSTRACTS. 


Relation between the Visible Absorption Spectra of 
certain Metals in their M'’X,' and (M,)"'X,’ Derivatives. 
MatHevs D’ANDRADE ALBUQUERQUE (Revista Chim. pura applic., 
1916, 1, Reprint 14 pp.).—In order to verify the law of the con- 
servation of even or odd valencies in derivatives of the same 
element, evidence was sought for the existence of molecules of the 
type M,X,’ in salts derived from sesquioxides. A number of 
coloured salts with colourless anions were investigated in non-dis- 
sociating solvents, or compounds containing complexes, such as 
K,MX, and K,.MX,. Two methods were available: (1) combina- 
tion of two different salts of the type M.X, so as to obtain a mixed 
salt MM’X,; if the properties of the latter were different from those 
of M.X, and (M’),X,, the difference must be attributed to linking 
between M and M’; (2) spectrographic evidence for some union 
between M and M’. The observation of the absorption spectra proved 
that the normal salts derived from sesquioxides always presented 
absorption bands, most of which were in the region where salts of 
the type MX, of the same element show no absorption. When an 
element combines with another in different proportions, the colour 
of the compounds shifts towards the red end of the spectrum as the 
valency increases; and as the colour of sesquioxide salts is often 
abnormal, this must be attributed to a radicle which can only be 
M,. In the iridichlorides of silver and thallium the author assumes 
the presence of a complex radicle containing iridium because, unlike 
other reddish-brown iridichlorides, the salts are blue and bluish- 
green respectively, that is, approximating towards the colour of IrCl, 
or Ir,Cl,. It is observed that didymium gives a characteristic absorp- 
tion spectrum differing from those of praseodymium and neodym- 
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ium, which points to the existence of an atomic complex. In the 
majority of cases the colour of salts of the type M,X, is complemen. 
tary to that of the salts MX, of the same element, a property which 
will be discussed in a future paper. W. R. S. 


Absorption Bands in the Ultra-violet and Magnetic 
Birefraction. Gustave Masson and A. Favucon (Bull. Soe, 
chim., 1919, [iv], 25, 585—588).—It is shown that the substances 
or groups which give absorption bands in the ultra-violet also 
exhibit magnetic birefraction as found by Cotton and Mouton 
(compare A., 1910, ii, 368). W. G. 


Quinone-imide Dyes. XII. Absorption Spectra of some 
Cyanoacridine and Cyanopyronine Dyes. F. KrnrMANN and 
M. Sanpvoz (Ber., 1920, 53, [|B], 63—66).—Inm an earlier paper (A., 
1918, i, 313) it was shown that the substitution of the group 
?C-CiN for the tervalent nitrogen atom in safranines and azoxines 
has practically no effect on the colour. The absorption spectra for 
three sets of comparable dyes have now been determined, revealing 
the same feature. In fact, the groups 


C-CN N 
ANNAN /\4 


: | | 
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NMe NPh 
especially may be regarded as optically equivalent. J. C. W. 


Determination of the Constitution of Coloured Substances 
from their Absorption Spectra. II. fF. Krnrmann and 
Maurice Sanpoz (Helv. Chim. Acta, 1920, 3, 104—-114. Compare 
A., 1918, ii, 418)——The absorption spectra of the mono- and 
di-amino- and of the dianilino-phenazines have been examined. 

Alcoholic solutions of phenazine and aminophenazine are almost 
colourless and orange respectively, whilst similar solutions of s.- and 
2:3-diaminophenazines are pale yellow and very light yellow; this 
is in accordance with the authors’ theory that the introduction of 
an amino-group in the para-position to the nitrogen of quinone 
imines or in the same position with respect to the carbon atom of 
triphenylmethane has a hypsochromic or bathochromic influence 
which depends on the basicity of the group into which it enters. 
The introduction of the first amino-group into phenazine consider- 
ably increases the basicity, but this is not the case with the second 
group. Phenylated derivatives of phenazine are slightly more red 
than the corresponding non-phenylated compounds, but are chiefly 
noticeable for the augmentation of the intensity of colour effected 
by introduction of the phenyl group. In general, the absorption 
curves of the bases do not present any striking anomalies, and the 
authors therefore attribute to them the orthoquinonoid structure 
of phenazine itself. 
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Mono- and di-aminophenazines have very similar absorption 
spectra when dissolved in fuming sulphuric acid, which closely 
resemble that of the di-acid salt of phenazine; they appear, there- 
fore, to have the orthoquinonoid structure, the imino-groups having 
lost their auxochromic effect. by conversion into amino-salts. When, 
however, the solutions are gradually diluted with concentrated sul- 
phuric acid, the blood-red colour suddenly changes to green, the 
shade differing somewhat with the individual compound. The 
gradual dilution of the acid appears to cause hydrolysis of the poly- 
acid salts and to liberate one by one the auxochrome groups, the 
activity of which has been paralysed by salt-formation. Thus 
the green shade of the tri-acid salt of diaminophenazine gradually 
gives place to the violet tint of the di-acid salt and to the cherry 
coloration of the mono-acid salt. Since the successive transforma- 
tions take place in a continuous manner without appearance of any 
striking anomalies, the authors ascribe the paraquinonoid consti- 
tution to the di-acid and mono-acid salts, as well as to the green 
tri-acid compounds. 

The ultra-violet spectra of the bases and of the mono-acid salts 
have been examined. With the former, an absorption band is 
invariably observed, which becomes progressively displaced towards 
the visible violet as the chromogen becomes more highly substituted ; 
it is situated at A=250 wu for phenazine, at A=265 pu for the 
mono- and di-aminophenazines, and at A=285 py for dianilinophen- 
azines. The position of the anilino-groups which has such a marked 
influence on the position of the bands in the visible spectrum 
appears to have no effect on the location of the band in the ultra- 
violet. The mono-acid salt of aminophenazine gives two bands in 
the ultra-violet, that of 1 :2-diaminophenazine has one band in the 
visible violet (A=457 pu), whilst the second is but slightly shifted ; 
that of s-diaminophenazine shows only one band in the ultra- 
violet, the second having completely disappeared. The mono-acid 
salts of the anilinophenazines likewise only show one band in the 
ultra-violet (A=285 pu). It appears, therefore, that isomeric sub- 
stances with equal molecular weights give superposable spectra in 
the ultra-violet. H. W. 


Photochemical Actions produced in Crystals by means of 
Polarised Light. M. Papoa (Atti R. Accad. Lincei, 1919, 
[v], 28, ii, 372—377).—The author has studied the action of 
polarised light on crystals of cinnamic acid, o-nitrobenzaldehyde, 
and cinnamylidenemalonic acid (compare Weigert, A., 1918, ii, 344), 
all of which compounds undergo pronounced photochemical 
transformations. 
After exposure to the action of light, crystals of cinnamic acid 
become dulled, the dimeric atruxillic acid being formed (compare 
Stobbe, A., 1919, i, 329). Since this action is manifest only after 
prolonged exposure, it may be assumed that solid solutions between 
the monomeric and dimeric forms are first formed; that such solu- 
tions are supersaturated is confirmed by the normal cryoscopic 
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behaviour of a-truxillic acid in cinnamic acid solution, and melting- 
point measurements indicate the concentration limit of the super- 
saturated solutions to be 3% of the truxillic acid. No appreciably 
different results were obtained on exposing crystals of cinnamic acid 
to the action of polarised light, in the one case with the plane of 
polarisation parallel, and in the other normal, to one pair of parallel 
edges of the crystal. 

When two prismatic crystals of o-nitrobenzaldehyde (compare 
Lobry de Bruyn and Jungius, A., 1903, ii, 531 ; Bruni and Callegari, 
A., 1904, ii, 545) are crossed normally and exposed in a polarising 
microscope to the influence of polarised light with the plane of 
polarisation at 45° to the axes of the two crystals, one of the latter 
undergoes change more rapidly than the other. 

Results similar to, but more pronounced than, those obtained with 
o-nitrobenzaldehyde are observed in the case of cinnamylidene 
malonic acid. After an exposure to the action of polarised light 
varying, according to the magnitude of the crystals, from one and 
three-quarters to three hours, part of the crystal, with its axis per- 
pendicular to the plane of polarisation, is violently detached and 
often projected to a distance; in some cases, however, only trans- 
verse segmentations appear in the crystals, such occurring earlier 
and in greater number in the crystal mentioned. Subsequently, 
crystalline nodules of the dimeride make their appearance. Here 
too it may be assumed that solid solutions of the dimeride in the 
monomeride are first formed, these solutions being so unstable as 
to produce a condition of tension in the crystals, and consequent 
explosion. The partial transformation of the monomeride into the 
dimeride may be followed by means of the melting point, which 
shows marked lowering even before any change in the crystal is 
apparent. 

Weigert’s conclusions are criticised, and arguments are advanced 
in support of the view that phototropy is to be classed among the 
real photochemical phenomena. z. B. P. 


Behaviour of Fehling's Solution in Light. Ivan Bourn and 
Gunnar Linver (Zeitsch. physikal. Chem., 1919, 93, 721—736).— 
The action of light from a carbon arc on Fehling’s solution in glass 
and quartz vessels has been studied at 15° and 25°. The amount 
of cuprous oxide precipitated was estimated by titration with 
potassium permanganate. The light reactions were compared with 
the reactions occurring in the dark. It is shown that in glass 
vessels the reaction has no temperature-coefficient, and that there 
is no evolution of gas. The velocity of reaction is proportional to 
the time during which the solution has been illuminated, and on 
removing the light the reaction ceases. In quartz vessels, the reac- 
tion has a temperature-coefficient 1°2, and after about three hours 
illumination there is an evolution of gas. The velocity of the 
reaction increases with the time of illumination, and when the light 
is removed, the reaction continues for some time. The difference 
in the course of the reaction in glass and quartz vessels is explained 
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as follows. In quartz vessels, in addition to the photochemical 
reaction, an ordinary chemical reaction also takes place. This 
reaction is caused by substances produced in the photo-reaction. 
Both reactions produce cuprous oxide, the chemical reaction increas- 
ingly more as reducing substances are produced photochemically. 
Consequently, the total amount of cuprous oxide produced increases 
progressively with the time. On shutting off the light, the reaction 
continues until all the reducing substances have been used up. The 
reaction is more pronounced in quartz vessels, because these allow 
light of smaller wave-length than 350 np to enter the liquid, and it 
is due to these waves that the reducing substances are produced 
from the tartrate in the solution. J. F. S. 


The Recoil of a-Particles from Light Atoms. L. B. Lozs 
(Phil. Mag., 1919, [vi], 38, 533—541).—An account is given of an 
attempt to verify the conclusion of Rutherford, namely, that in 
collisions between a-particles and light atoms, the number of atoms 
projected straight forward within an angle of 10° from that of the 
a-particle is ten to thirty times that calculated from Darwin’s theory 
of point charges, by examining the number of a-particles recoiling 
after collision with light atoms. The conditions necessary to ensure 
success and overcome the numerous difficulties are worked out, but 
the results are provisional and indecisive for lack of sufficient time. 
They indicate that for aluminium the abnormalities found by 
Rutherford for nitrogen and hydrogen begin to show themselves, 


but the experimental difficulties were not overcome for lighter 
elements, such as carbon. The range of the a-particle deflected at 
105° from aluminium was found to be below 3°6 cm., as is to be 
expected if the laws of energy and momentum apply to these close 
encounters. F. 8. 


Passage of Corpuscular Rays through Material and the 
Constitution of the Atom. I. R. Srericer (Jahrb. Radioaktiv. 
Elektronik, 1919, 16, 19—65).—A theoretical paper in which the 
author discusses the work of many investigators on the passage of 
a- and B-rays through material. The consideration is concerned 
with the individual processes and changes brought about by the 
passage of a corpuscular ray through an atom or a molecule. These 
changes are subdivided into changes in the moving particle: 
(i) direct conveyance of kinetic energy to the atom, and (ii) emission 
of electromagnetic radiation; and into changes in the atom: 
(i) direct gain in kinetic energy, (ii) emission of electromagnetic 
radiation, (iii) emission of secondary corpuscular radiation, and 
(iv) chemical changes. J. ¥. 8. 


Connexion between Collision Ionisation and the Energy 
of Ionisation of Neutral Molecules. J. Franck, P. Knippina, 
and THEA Kricer (Ber. Deut. physikal. Ges., 1919, 21, 728—732). 
—The ionisation steps of hydrogen have been investigated. It is 
shown that definite ionisation occurs at 11:5+0°7 volts, 17°1+0°25 
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volts, and 30°4+0-°5 volts. The first step corresponds with the 
formation of H,", and the measurements show that an ion with 
considerably larger diameter is formed at 11°5 volts than at 17 or 
30 volts. At 13°6+0°7 volts there is an emission of ultra-violet 
light, the potential 17°1+0°25 volts corresponds with the ionisation 
of the atom into a normal, and a positive ion and an electron, and 
the potential 30-4+0°5 volts corresponds with ionisation of the atom 
into two positive ions and two electrons. These results go to show 
that the Bohr atom model of hydrogen is not strictly in keeping 
with the facts. J. F. 8. 


Apparatus for the Separation of Radium Emanation 
and its Estimation Electroscopically. J.E. Unprrwoop and 
Herman Scutunpt (7rans. Amer. Electrochem. Soc., 1918, 34, 
203—-209).—An apparatus is described by means of which radium 
in various ores and concentrates may be estimated. The material 
is either boiled with concentrated sulphuric acid or fused with a 
mixture of alkali carbonates or with sodium hydrogen sulphate in 
one part of the apparatus, and the emanation stored in a mercury 
burette in another part of the apparatus. The emanation is kept 
for ten minutes in the burette to allow the thorium emanation to 
decay, and is then passed into the electroscope, where it is measured 
in the usual way. Using this method, Brazilian monazite is shown 
to contain 0°794—0-812x 10-7 gram radium per gram; Indian 
monazite, 0:1017—0°1025 x 10-7 gram radium per gram. J. F.S. 


Comparison of the Ionisation Currents due to Equal 
Quantities of Radium Emanation in Different Types of 
Electroscopes. T. H. Leaminc, Herman Scutvunpt, and Jutius E. 
Unverwoop (Trans. Amer. Electrochem. Soc., 1916, 30, 365378). 
—The authors have compared the ionisation currents obtained with 
several types of electroscopes (Lind, Wulf quartz fibre, Fontacto- 
meter, Duane and Laborde, and Randall), and find that, with the 
exception of the Randall rectangular electroscope, the measured 
currents have lower values than the values calculated by the formula 
of Duane and Laborde, 7=K(Z—C.S/V). In some cases, the 
values were 18—22% too low. The experiments show that the 
reduction factor, C, of Duane and Laborde’s formula has specific 
values for ionisation chambers of definite dimensions. J. F. S. 


Absorption of Radium Gamma Rays. K. W. F. Kontravuscu 
(Sitzungsber. K. Akad. Wiss. Wien, 1917, 126, Ila, 683—704).—The 
results of the investigation are given in the following table, where 
K,, K., and K, are the three components of the complex y-rays from 
radium : 

Absorption Coefficients 11, fo, and pig. 


Absorber. " Ks. 
1-4 
0°57 
0-63 
0-23 
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The ratio of the energies measured by ionisation currents is, for 
these three components, K,:K,:K,=1:6:8. The absorption 
measurements show that the influence of secondary radiation is 
extremely important. CHEMICAL ABSTRACTS. 


The Hard Secondary Gamma Rays from Radium. K. W.F. 
Kontrauscu (Sitzwngsber. K. Akad. Wiss. Wien, 1917, 126, Ila, 
705—720).—In a previous paper (compare preceding abstract) the 
author made a careful series of measurements of the absorption of 
the y-rays of radium in various substances. In these experiments, 
the importance of secondary radiation was indicated. The present 
paper deals with this secondary radiation, which is shown to have 
a high penetrating power. When the y-rays pass through matter, 
avery hard type of secondary radiation (up,=0°545 cm.~!) is pro- 
duced. The author compares the observed total energy of the 
secondary radiation with the calculated values for varying thick- 
ness of screen. The observations are in good agreement with theory. 

CHEMICAL ABSTRACTS. 


Absorption of Gamma Rays from Radium. K. W. F. 
Kontrauscnu (Sitzungshber. K. Akad. Wiss. Wien, 1917, 126, ITa, 
887—913).—The results are given of an extensive series of measure- 
ments of the absorption coefficients of radium y-rays in different 
substances. CuemicaL ABSTRACTS. 


The Chemical Character of Protoactinium ([(Ekatan- 
talum]. I. Separation of Protoactinium from Pitchblende. 
Orro Haun and Lise MertTNeEr (Ber., 1919, [B], 52, 1812—1828). 
—The raw material for the preparation of protoactinium is the 
insoluble residue, consisting principally of silica, from pitchblende 
after treatment of the mineral with nitric acid. By repeated 
extraction with nitric acid, all the radioactive substances, including 
radium, can be dissolved, and the residue left with a very feeble 
a-activity, due chiefly to protoactinium. It is recommended to 
add from 4% to 1% of tantalum oxide to the pitchblende residue 
and to heat it with a little concentrated sulphuric acid and excess 
of 40% hydrofluoric acid in a platinum capsule covered with a 
platinum dish containing cold water to serve as a condenser, then 
to dilute and filter through a paraffined funnel, evaporate the 
filtrate, and ignite the residue gently. which renders the tantalum 
oxide containing the protoactinium insoluble in acids. An addi- 
tion of a few milligrams of thorium and of lead nitrates to the 
hydrofluoric acid serves to keep traces of ionium, uranium-X, and 
radio-lead from passing through the filter with the tantalum. The 
ignited tantalum oxide is boiled with aqua regia to remove iron, 
zirconium, etc., leaving the tantalum undissolved. 

The Rutherford-Boltwood ratio of 8% for the actinium branch 
series would, neglecting correction for difference of range, lead to 
an a-activity of proto-actinium 4% of that of the uranium in the 
mineral from which it is extracted. This is found to be much too 
high. The protoactinium was separated from known amounts of 
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pitchblende by three different methods, detailed below, and the 
a-activity of the preparation extracted per gram of mineral was 
found to be the same, within 10%, in six experiments, from which, 
after applying a correction for the range, it is calculated that onl 
3% of the atoms of uranium disintegrating pass through the proto 
actinium, actinium series. The three methods consist of: (1) fusion 
of the pitchblende with sodium hydrogen sulphate, followed by 
treatment of the insoluble residue with hydrofluoric acid, as already 
detailed; (2) treatment of the very finely divided mineral with 
hydrofluoric acid and sulphuric acid, in which the main part of 
the protoactinium passes into solution directly; (3) treatment of 
the mineral very similarly to that described already for the residue. 
Full details of the chemical operations and charts are given show- 
ing, in each case, the distribution of the radio-elements in the 
successive stages of treatment. Tantalum oxide was always added 
to the mineral, and elaborate care’ taken, more of this material 
being added and separated from each of the separate parts to 
remove proto-actinium, to ensure that all was separated. Finally, 
as a test, a known amount of previously prepared protoactinium 
preparation was added to pitchblende, and the result showed that 
no loss, exceeding 5%, occurred in the course of the chemical 
treatment. 

The low percentage of the actinium series operates against 
sufficient protoactinium being present in uranium minerals for 
isolation like radium. Its period of average life can only be fixed 
within the limits of 1200 and 180,000 years at present, which corre- 
spond with weights in the mineral of 1°5% and 22°5% of the weight 
of contained radium. So far, efforts to concentrate it from 
tantalum have failed. It is suggested that an examination of the 
amount of protoactinium in old uranium preparations might throw 
further light on the period, and uranium preparations of known age 
of uranium, not less than 100 to 200 grams, are appealed for. The 
3% ratio agrees with the ratio found for the relative activities of 
uranium-X, and uranium-Y. It is pointed out that protoactinium 
with atomic weight about 230 and place in the periodic table 
beyond thorium, of atomic weight 232, furnishes probably another 
example similar to that of tellurium and iodine. F. S. 


The Origin of Actinium. Orro Hann and Lise Merryer 
(Physikal. Zeitsch., 1919, 20, 529—533. Compare preceding 
abstract).—The paper contains some further details of the methods 
employed for determining the relative a-activity of the preparations 
measured. 


Determination of the Half-life Periods of Thorium and 
Actinium Emanations. R. Scumip (Sitzungsber. K. Akad. Wiss. 
Wien, 1917, 126, ITa, 1065—-1079).—The author describes a method 
which is the same in principle as that used by Leslie and Perkins. 
Measurements were also made by Rutherford’s method, in which 
the ionisation current is measured at different points along a tube 
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through which the emanation is flowing at a known rate. A third 
method employed is due to Mache. The mean results of the 
investigation are as follows: half-life period for thorium emanation 
54:5+0°03 secs.; for actinium emanation 3°92+0°015 secs. 
CHEMICAL ABSTRACTS. 


The Age of Thorium Minerals. R. W. Lawson (Sitzungsber. K. 
Akad. Wiss. Wien, 1917, 126, Ila, 721—739).—The paper deals 
with the end-product of the thorium series in the light of the atomic 
weight results of Hénigschmid and others. It is shown that the age, 
determined from the Th/U and Pb/U ratios, may be between 
8 and 300 million years. The minerals employed came from Devon, 
Brevig, and Norway. ‘The possible origin of the large discrepancy 
in age is discussed. Thorium minerals from Ceylon give a range 
from 138 to 506 million years. CHEMICAL ABSTRACTS. 


Electrolytic Dissociation*Theory. Grorce Senter (Trans. 
Faraday Soc., 1919, 15, 3—9).—An introductory paper to a dis- 
cussion of The Present Position of the Theory of Ionisation (see 
following abstracts), in which the author summarises certain 
investigations on electrolytes in solution, namely, hydration, 
deviation of strong electrolytes from the law of mass action, and 
the chemical activity of ions and non-ionised molecules. It may be 
regarded as established that ions and undissociated molecules may 
simultaneously undergo chemical change, and that in the catalytic 


activity of strong acids the non-ionised molecule plays a part as 
well as the hydrogen ion. J. 


Electrolytic Dissociation. Svanre Arruentus (Trans. Fara- 
day Soc., 1919, 15, 10—-17).—The author summarises the present 
evidence in favour of the dissociation theory of solution under 
eleven headings: (1) Evidence from analytical chemistry. (2) Addi- 
tive properties. (3) The diffusion of electrolytes. (4) The electric 
conductivity of solutions. (5) Colours of solutions. (6) Ostwald’s 
law. (7) Non-aqueous solutions. (8) Ostwald’s law for salt solutions 
in water. (9) The freezing point of aqueous solutions. (10) Devia- 
tions in concentrated solutions. (11) Velocity of reaction. 


J. R. P. 


Present Position of the Ionisation Theory: Reactions of 
both the Ions and Molecules of Acids, Salts, and Bases. 
8. F. Acree (Trans. Faraday Soc., 1919, 15, 18—26).—Mainly an 
historical account of attempts to elucidate the so-called “ abnormal 
salt effect.” of dissolved electrolytes. Results on the inversion of 
sucrose and other reaction velocities are explained by assuming 
that molecules, as well as ions, are active. The acid molecules are 
found to be two or three times more active than the hydrion in the 
case of hydrochloric, hydrobromic, and nitric acids, as measured by 
the hydrolysis of sucrose. A similar conclusion was reached for 
the hydrolytic activity of alkalis. The activity of molecules is also 
deduced from a study of the action of alkyl haloids in alcoholic 
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solution on phenoxides: Another cause of abnormal salt effect js 
solvation, studied by Lapworth. Several tables of values of the 
velocity constants of ions and molecules, deduced from the author's 
results and from re-interpretation of those of other workers, are 
given. J. R. P. 


The Bearing of Migration Data on Conduction in Solu. 
tions. The Electrochemistry of Sodium Iodide in Acetone, 
James W. McBain and F. C. Coteman (Trans. Faraday Soc., 1919, 
15, 27—-46).—When the sum of the movements of both ions is 
equal to the total current, the solvent cannot be appreciably dis- 
sociated. This is the case in aqueous solutions. Hypotheses to the 
contrary are therefore invalidated. The migration data for solu- 
tions of sodium iodide in acetone, and of silver bromate in diethyl- 
amine, show that, even in highly concentrated solutions, the solvent 
does not conduct appreciably. The evidence of the migration data 
shows that conductivity is only an approximate measure of the 
degree of dissociation, since the migration ratio almost invariably 
increases with the concentration, a change ascribed to solvation. 
The calculation of conductivities at infinite dilution from extra- 
polation of dilution formule to infinite dilution, or from the 
assumption of the law of mass action at infinite dilution, are 
regarded with disfavour. The molecular weight of sodium iodide 
in acetone, determined by the boiling-point method, is normal. 

J. R. P. 


The Determination of the Ionisation of an Aqueous 
Solution. W. R. Bousrietp (Trans. Faraday Soc. 1919, 15, 
47—-73).—A summary of the methods used by the author in calecv- 
lating the ionisation of an electrolyte in aqueous solutions. [on- 
isation is assumed to be the result of the interaction of associated 
water molecules with the molecules of the salt, whereby (H,0), 
and H,O molecules react with the salt to produce (H,O), molecules 
and hydrated ions. The application of the law of mass action then 
gives equations which give good results for a large class of strong 
electrolytes at high dilutions, and in the case of the alkali chlorides 
give good results in concentrated solutions. On account of vary- 
ing hydration, it is assumed that the transport numbers require 
correction. This, however, cannot at present be carried out except 
by the method of trial and error. Stress is laid on the part played 
by the solvent, which is assumed to exist in associated forms, the 


proportions of which vary with the concentration of the solution. 
J. BR. P. 


Correction of the Transference Numbers of the Ions of 
an Electrolyte. W.R. Bousrietp (Trans. Faraday Soc., 1919, 15, 
74—-80).—On the assumption that the volumes of the ions in solu- 
tion are unequal, the correction necessary in the ordinary method 
of calculating the relative ionic mobilities from the transport 
numbers is found. The corrections are inappreciable at concentra- 
tions less than normal. J. R. P. 
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Some Aspects of the Electrolytic Dissociation Theory. 
Nitratan Duar (Trans. Faraday Soc., 1919, 15, 81—93).—By a 
discussion of recent work on electrolytes, including molecular-weight 
determinations, Kohlrausch’s rule, freezing points, osmotic pres- 
sures, heats of neutralisation of acids and bases, and absorption 
spectra, the conclusion is drawn that the theory of non-ionisation 
proposed by Snethlage (A., 1915, ii, 615, 825) is not tenable. 

J. R. P. 


The Hydration of Ions. Henry J.S. Sanp (Trans. Faraday 
Soc., 1919, 15, 94—-97).—In his calculations of the radii of ions, 
Bousfield adopts a radius for the water molecule which leads to a 
value for Avogadro’s constant over twenty times that adopted in 
the same calculations. The values for the ionic radii deduced from 
Stokes’s law do not agree with those derived from other calcula- 
tions. It is believed that it is incorrect to apply the law of Stokes 
to molecular magnitudes. J. R. P. 


Some Recent Investigations on the Dilution Law. J. R. 
ParTINGTON (Trans. Faraday Soc., 1919, 15, 98—121).—In the 
case of weak electrolytes the law of mass action applies with greater 
accuracy than to any other case yet investigated. The viscosity 
correction has been applied in a very arbitrary manner by many 
investigators, and the author believes that in dilute solutions it is 
unnecessary. ‘lhe equation deduced by Szyskowski (A., 1915, 
ii, 616) gives very accurate results for strong electrolytes, and 
renders unnecessary the arbitrary alterations made by Kraus and 
Bray (A., 1913, ii, 914) 1m the accurate experimental values of 
Kohlrausch and Maltby (A., 1900, ii, 61). It is shown that the 
theory proposed by Ghosh (A., 1918, ii, 348, 392, 423) is not in 
accordance with the experimental results of the latter observers, 
since it requires equal ionisations at equal dilutions for all electro- 
lytes of the same type, whereas differences are found. It is con- 
cluded that the law of mass action applies to strong electrolytes at 
great dilution. o. Se © 


Variation of Electrical Conductivity of Electrolytes 
with Increase of Concentration. ALrrep W. Porter (T’7ans. 
Faraday Soc., 1919, 16, 122—125).—The empirical equation of 
Kohlrausch, 1—a=const. x ct, is shown by a graphical method to 
hold over a large range. The index n of Storch’s equation, 
a/(1—a)"=KV1-%, is practically the same for potassium chloride 
as for sodium sulphate, in spite of the difference in valency. This 
equation has the form required by the law of mass action for a 
possible reaction, although the particular reaction which makes 

=% (van’t Hoff) has not yet been identified. The assumption of 
electrical action between the ions would lead to diminution of the 
ionisation a with concentration at a greater rate than required by 
the law of mass action, whereas the opposite effect, is actually found. 
If the law of mass action holds good at great dilution, it 1s neces- 
sary to explain the transition from this to the other laws which hold 
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at increased concentrations. A possible equation is a®(1+ba/I’)/ 
(1 —a)|1+¢(1—a)/V|=const., where 6 and c¢ are additional con- 
stants. J. R. P. 


The Resistance of an Electrolytic Cell: Epcar Nerwsery 
(Trans. Faraday Soc., 1919, 15, 126—136).—That part of the irre. 
versible resistance of an electrolytic cell which is concerned in the 
transfer of the current from electrode to electrolyte has been 
studied in a number of cells. Transfer resistance is greatest when 
gases are liberated at the electrodes, considerable when gaseous ions 
are utilised in carrying the current, although not liberated at the 
electrodes, and negligibly small when the current is carried by 
metallic cations and by anions which readily dissolve the anode. 
Conditions favourable for high transfer resistance are low current 
density, low temperature, polished surfaces, and high over-voltages. 
Those conditions which affect the nature of the surfaces affect. also 
the transfer resistance. Transfer resistance is due to the mechani- 
ca] resistance (pressure and frictional) which opposes the penetra- 
tion of gaseous ions into the surface of the electrodes. Measure- 
ments of electrical conductivity are liable to serious error if transfer 
resistance is not perfectly eliminated, and there is reason to fear 
that this has not been done in determining some of the conductivity 
data at present available. J. R. P. 


Effect of Interionic Forces in Electrolytes. S. R. Mitner 


(Trans, Faraday Soc., 1919, 15, 148—151).—Chemical forces, which 
cause the association of two ions into a molecule, diminish extremely 
rapidly with the distance, and become negligible at very small 
separations of the ions, whereas electrical forces between the ions 
fall off comparatively slowly. The ordinary derivation of the law 
of mass action for electrolytes assumes that interionic forces become 
negligible for finite separations of the ions. These forces, however, 
would cause a reduction of osmotic pressure and of molecular lower- 
ing of freezing point. The application of the inverse square law 
leads to general agreement with the observed freezing-point curves. 
The conductivity should be proportional to the osmotic pressure 
of the free ions, that is, those possessing sufficient kinetic energy 
to escape from their attracting neighbours. J. R. P. 


Ionisation and the Mass Law. H. M. Dawson (Trans, Fara- 
day Soc., 1919, 15, 152—153).—The deviations from the law of 
mass action in the case of strong electrolytes are ascribed mainly 
to changes in the ionising power of the solvent by the highly polar 
solutes. J. R. P. 


The Abnormality of Strong Electrolytes. JNaNnenpra 
Cuanpra Guosua (Trans. Faraday Soc., 1919, 15, 154—163).—The 
author does not agree with the criticisms of Partington (see 
above). The deviation from his theory shown by some electrolytes 
is ascribed to hydration of the ions. J. R. P. 
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Equilibrium between Bromine and Potassium Bromide 
Solutions at O°. GrinneLt Jones and Miner Lovis Hartmann 
(Trans. Amer. Electrochem. Soc., 1916, 30, 295—326).—Measure- 
ments of the equilibrium between bromine and water and between 
bromine and potassium bromide solutions at 0°, and of the specific 
conductivity of the solutions have been made. Calculations by the 
method of successive approximations based on the results show that 
the following reactions occur: (i) bromine dissolves as Br,; (ii) 
Br.+ H,O — H’+Br/+HBrO; (iii) KBr+Br, — KBr,; (iv) 
KbBr+2Br, — KBr;. <A saturated solution of bromine in water 
at 0° has the composition Br,=0°2539 mol. per litre; H*, 0°001085 ; 
Br’, 0°000126; Br,’, 0°000628; and Br;, 0°000331. The hydrolysis 
constant, A, =(H")(Br’)(HBrO) /Br,=5°7 x 10-", the equilibrium 
constant, A,= Br’ x Br,/Br.’=0°051; and the equilibrium constant, 
K,=Br’ x Br,?/Br,!=0°0246. The  partition-coefficient of Br, 
between water and carbon tetrachloride after correcting for hydro- 
lysis is J) =21°018+ 2°831C, where C is the concentration of Br, in 
the carbon tetrachloride. By means of these constants the concen- 
tration of each ion may be calculated in any solution containing 
known amounts of potassium bromide up to 0°1V and bromine up 
to saturation. The conductivity of a series of solutions of potass- 
ium bromide from 0°001V to 0°1N has been determined at O°. 
When extrapolated to infinity by Noyes’ method, these results give 
83°8 for A, , and if the ionic conductivity of K* is 40°1, Br’ has 
the value 43°7. From the data for the specific conductivity of solu- 
tions of potassium bromide containing bromine it follows that the 
ionic conductivity of Br,’ is 23°5 and of Br,’, 16°3. J. F. S. 


Corrosion of Metals by Acids. Oniver P. Warts and 
Newron D. Wuiprte (Trans. Amer. Electrochem. Soc., 1917, 32, 
257—284).—The rate of corrosion and solution of iron, zinc, zinc 
amalgam, mercury, cadmium, tin, lead, copper, gold, silver, tin 
amalgam, and lead amalgam by means of hydrochloric acid, sul- 
phuric acid, perchloric acid, phosphoric acid, and acetic acid, and 
also by solution of sodium hydroxide and a series of salts, has been 
determined. The effect of a number of oxidising agents on the rate 
of solution has also been investigated. The following oxidising 
agents were used: hydrogen peroxide, sodium arsenate, ferric sul- 
phate, ferric chloride, potassium dichromate, potassium chlorate, 
mercuric chloride, potassium permanganate, potassium nitrate, 
chromic anhydride, nitric acid, potassium bromide, sodium nitrite, 
and potassium iodide. The authors confirm the view previously put 
forward (ibid., 1912, 21, 340) that the protective effect of arsenic 
on the corrosion of iron by sulphuric acid is due to polarisation by 
hydrogen. This view is confirmed by the facts that the corrosion 
of iron by acids when the metal was protected by arsenic was greatly 
accelerated by oxidising agents and arsenic does not protect iron from 
attack by corrosive agents which do not evolve hydrogen by their 
action. Amalgamation protects zinc from corrosion by acids because 
the discharge potential of hydrogen on mercury exceeds the poten- 
tial on zine. ‘Protection by arsenic and mercury are alike in their 


ii, 154 ABSTRACTS OF CHEMICAL PAPERS, 


nature. Tin and lead are very slowly dissolved by non-oxidising 
acids, although their potentials are such as would cause their 
ready solution in acids, if it were not for the unusually high dis. 
charge potential of hydrogen on them. Removal of hydrogen by an 
oxidising agent causes these metals to dissolve readily in acids that 
otherwise corrode them very slightly. Corrosion by acids, of metals 
below hydrogen in the electrochemical series, namely, copper and 
silver, has been brought about by the presence of oxidising agents. 
The statement that the corrosion of amalgamated zinc in dilute 
sulphuric acid is accelerated in a vacuum is shown to be incorrect. 
By removing the depolarising oxygen of the air, reduction of pres- 
sure retards corrosion, not only of amalgamated zinc, but of other 
metals the solution of which is hindered by a polarising film of 
hydrogen. With respect to their corrosion the metals examined 
may be classified as follows: (a) Metals the potentials of which 
exceed the discharge potential of hydrogen on them; these dissolve 
readily in acids except such as form insoluble salts. () Metals the 
potentials of which are less than the discharge potential of hydrogen 
on them; these dissolve readily in acids only in the presence 
of oxidising agents. Gold and platinum are not readily 
attacked by acids in general, even when these contain 
oxidising agents. The superiority of nitric acid over other 
acids as a solvent for metals is due to its being at the same 
time an acid and an oxidising agent, which enables it to dissolve 
metals of the second class, which non-oxidising acids are unable 
to do. Oxygen is necessary for success in cyaniding gold ores 
because in dilute cyanide solutions gold is a metal of the second 
class. Measurements of the discharge potential of hydrogen in 
solutions of potassium cyanide and sodium hydroxide, and experi- 
ments on the corrosion of metals in the latter, lead to the conclu- 
sion that the above classification, the action of oxidising agents, 
and protection by other metals will apply to the dissolving of any 
metal in any electrolyte from which it displaces hydrogen when 
passing into solution. The above classification of metals according 
to the relative magnitude of their potentials in comparison with 
the discharge potential of hydrogen on them applies not only to 
the solution of metals, but also to their electrolytic deposition. 
Plating baths for depositing metals of the first class cannot be 
strongly acidified without causing the deposition of much hydrogen 
in place of an equivalent amount of metal; but a large proportion 
of acid may be added to solutions for the deposition of metals of 
the second class without greatly lowering the current efficiency 
through the deposition of hydrogen. J. F. 8. 


Heat of Hydration of Gaseous Atomic Ions. K. Fasans 
(Ber. Deut. physikal. Ges., 1919, 21, 709—713. Compare this 
vol., ii, 12, 21).—A theoretical paper in which a correction of the 
heat of hydration of the hydrogen ion is made; in place of the 
previously published figure H*=362 Cal. per gram ion, the more 
correct, but still approximate, value 260 Cal. per gram ion is sub- 
stituted. The term “hydration of ions’”’ is more fully defined. 
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The term is not intended to indicate the formation of hydrates of 
the ions of definite stoicheiometric composition, but rather that, 
due to the electrostatic charge of the ions, the oppositely charged 
part of the polar water molecule is turned toward the ion, and this 
in its turn exerts an attractive force on the next molecule. This 
type of dielectric polarisation proceeds continuously in the water 
surrounding the ion. The heat of hydration increases with 
decreasing volume of the gaseous ion, and reaches an exceedingly 
large value with the hydrogen ion. 


Affinity of Halogen Atoms for Electrons and the Energy 
of Ionisation of the Hydrogen Haloids. K. Fasans (Ber. Deut. 
physikal. Ges., 1919, 21, 714—-722. Compare preceding abstract). 
—A theoretical paper in which, making use of the principles 
previously published, the author calculates the energy change, in 
the form of a development of heat, which results from the com- 
bination of the halogen atoms with an electron. It is shown that 
the combination occurs with considerable loss of energy, but that 
the amount decreases with increasing atomic weight; the values 
found are in Cals.: chlorine 116, bromine 87, and iodine 81. The 
wave-length of the spectrum line brought about by this combination 
is calculated by means of the formula e=Av=Ax3x10!9/A, in 
which ¢€ is the energy change and A the wave-length in Angstrém 
units. The following values are obtained: chlorine 2440, bromine 
3350, and iodine 3490. By the same method of calculation, the 
work of ionisation of the hydrogen haloids has been obtained. The 
heat of combination of a gaseous hydrogen ion with a gaseous 
halogen ion is found to be: chlorine 322, bromine 310, and iodine 
300 Cal. Using the formula V = 100007 /96,500 x 0-2388, in which 
V is the ionisation potential and UV the energy change, the ionisa- 
tion potential has been calculated, and the following values 
obtained: hydrogen chloride 14:0 volts, hydrogen bromide 13°4 
volts, and hydrogen iodide 13:0 volts. J. F.S. 


Electron Affinity of Gases. K. Fasans (Ber. Deut. physikal. 
Ges., 1919, 21, 723-727. Compare preceding abstracts).—In an 
earlier publication, Franck (A., 1910, ii, 817) attributes the loss 
of mobility of negative ions in the presence of oxygen and other 
gases to the combination of the gas atoms with electrons, and he 
formulates a potential series of the various gases. This question is 
discussed in the present paper. It is shown that the collision of 
an electron with a gas molecule effects the change represented by 
oue of the equations: (1) X¥.+Q=X+X-; (2) X,+2O = 2X". 
For the halogens, the potential of the change is calculated, and 
the following values obtained: equation (1), chlorine —0-44 volt, 
bromine — 1°78 volts, and iodine — 1-96 volts; equation (2), chlorine 
~5'47 volts, bromine —5°55 volts, and iodine —5°47 volts. In the 
case of the hydrogen haloids, particularly hydrogen chloride, the 
change HX + ©=H+X-— is supposed to occur, and this, on calcu- 
lation, yields the potentials: hydrogen chloride +0-39 volt, 
hydrogen bromide —0-09 volt, and hydrogen iodide —0-53 volt. 


ii. 156 ABSTRACTS OF CHEMICAL PAPERS. 


Both considerations explain the formation of gas ions from electrons 
and atoms without the necessity of assuming a specific electron 


affinity. J. F. 8. 


Theory of Heat Change. F. Haser (Ber. Deut. physikal. Ges,, 
1919, 21, 750—768).—A theoretical paper in which the author 
discusses the theory of heat change in connexion with (i) hydration 
energy of gaseous ions, (ii) energy of dissociation of salt vapours 
and ionisation potential of metal cations, and (iii) lattice energy 
and ultra-violet characteristic frequencies. J. F.S. 


Affinity of the Halogen Atoms towards Electrons. M. 
Born (Ber. Deut. physikal. Ges., 1919, 21, 679—685. Compare 
Born, A., 1919, ii, 214; Fajans, this vol., ii, 12).—A_ theoretical 
paper in which, based on the theory put forward previously by the 
author and Fajans (oc. cit.), the affinity of the halogen atoms for 
electrons is calculated. The values 7, the energy of combination 
of an atom with an electron, Z, the energy of dissociation of an 
atom into ion and electron, and D, the heat of dissociation of a 
diatomic gas, are calculated, and the following numerical values 
in Cals. obtained: fluorine, Z=—26 (mean); chlorine, Z= —62 
(mean), D=57, H=119 Cals., or 5°16 volts; bromine, Z= —61, 
D=23, F=84 Cals., or 3°64 volts; iodine, Z=-—59, D=18, 
K=T77 Cals., or 3°33 volts. It is shown, also, that the wave 
length corresponding with the energy can be calculated on the basis 
of the quantum theory. The following wave-lengths in Angstrém 
units are obtained: chlorine, \ —2380; bromine, A, =3360; iodine, 


zg = 3680. J. F. S. 


Cuprous Oxide Photo-chemical Cell. Turoporze W. Case 
(Trans. Amer. Electrochem, Soc., 1917, 31, 351—364).—The action 
of light on one electrode of the cell Cu|Cu,O| aqueous copper 
formate + formic acid|Cu,0|Cu has been investigated. It is 
found that an #.M.F. up to 0°085 volt can be obtained and a 
current of 0-003 ampere if the metal plates are 20 x 3°2 em. in size. 
By arranging the cell on a rotating disk, so that the copper plates 
are alternately illuminated, an alternating current of various 
amplitudes and frequencies may be obtained. The action of the 
cell indicates that, under proper conditions, its life may be con- 
tinuous, and that its elements will not disintegrate. The action of 
the cell is compared to the resistance change of the mineral cuprite 
when exposed to ultra-violet light. The, contrast between the 
E.M.F. effect of cuprous oxide and cupric oxide is discussed. The 
action of the cuprous oxide photochemical cell is explained on the 
basis of the oxidation of cuprous oxide to cupric oxide in light. 
It is shown that there is no relation between the sign of the light 
action and the colour of heated copper plates. J. F. 8. 


Determination of Hydrogen-ion Concentration. Jonn W' 
M. Bunker (J. Biol. Chem., 1920, 41, 11—14).—A modification 
of a bubbling electrode used in a closed vessel is fully described. 
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The apparatus is designed to meet. the requirements of quick, 
accurate determinations in large numbers, and has given satisfactory 


results. C. D. 


Phenomenon after Anodic Polarisation. II. A.Smurrs, G. L. 
C. La Bastrpr, and Tx. pe Crauw (Proc. K. Akad. Wetensch. 
Amsterdam, 1920, 22, 296—299. Compare this vol., ii, 8).—It 
was previously shown that, on interrupting the current by which 
iron is polarised anodically, the potential of the iron falls, passes 
through a minimum, and then reaches the original value. This is 
due to diffusion changes, which affect the ratio Fe"/Fe™. <A 
similar phenomenon is now observed for nickel which has been 
anodically polarised: In solutions of nickel chloride, the minimum 
is reached in less than three seconds, whilst in the case of nickel 
sulphate, the change is much more prolonged. On cathodic polar- 
isation of iron, the reverse phenomenon is observed, namely, the 
potential of the iron passes through a maximum and then falls to 
the normal value. This is to be expected if the explanation offered 
in the case of anodically polarised iron is correct. J. F. S. 


Polarisation Tension and Constitution of Complex 
Cobalt Compounds. Nitraran Duar and G. Urpain (Compt. 
rend., 1920, 170, 106—108).—The polarisation tension of a complex 
salt depends, not only on the constitution of the complex ion, but 
also on the nature of the ion which accompanies it. Thus, in the 
series starting with [Co(NH,),|Cls, the replacement of ammonia by 
water causes a diminution in the tension, whereas in the series 

[CoCl,(N Hg), |Cl 

the contrary holds good. The replacement of a molecule of water 
by a halogen in such a compound as [Co(NHs);,H,O|Cl, causes a 
rise in the polarisation tension. Further, in the purpureo-salts, the 
tension is higher when the purpureo-complex contains a more 
negative radicle. The replacement of a chlorine atom by a nitro- 
group or of two chlorine atoms by a carbonato-group causes a 
lowering of the polarisation tension. The marked rise in the tension 
following on the substitution of an hydroxy-group for a chlorine 
atom is in agreement with the fact that these complex compounds 
are only stable in alkaline media. W. G. 


_ The Polarisation in Solutions of Iron. W. Atsert Noyss, 
jun. (Compt. rend., 1920, 170, 177—-180. Compare this vol., 
i, 9).—Nernst’s formula, A=0°00027'/m,n,, for calculating the 
value of A in the equation Ep=A log,)/ + B, giving the potential of 
an electrode traversed by a current, does not apply to the polar- 
isation of solutions of ferrous salts, but none the less gives values 
proportional to the experimental values. W. G. 


Electrolytic Behaviour of Tungsten. Watrer E. Koerner 
(Trans. Amer. Electrochem. Soc., 1917, 31, 221—255).—The 
potential of tungsten in N-solutions of potassium cyanide, sodium 
hydroxide, potassium hydroxide, ammonium hydroxide, sulphuric 
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acid, hydrochloric acid, potassium nitrate, nitric acid, potassium 
fluoride, potassium chloride, potassium bromide, potassium sulphate, 
and potassium iodide has been measured against certain standard 
electrodes at 25°. The results show that tungsten does not behave 
as an insoluble electrode, but sends ions into the solutions with 
velocities which vary with the different solvents. Tungsten has a 
lower potential in N-alkalis than in W-acids, and a lower potential 
in N-acids than in N-salts. The following #.P. values (H=0) 
are calculated from the experimental results; all solutions were 
normal: potassium cyanide, -—0°647 volt; sodium hydroxide, 
—0°316 volt; potassium hydroxide, —0°315 volt; ammonium 
hydroxide, —0°238 volt; sulphuric acid, 0°193 volt; hydrochloric 
acid, 0°256 volt; potassium nitrate, 0°300 volt; nitric acid, 0-311 
volt ; potassium fluoride, 0°522 volt; potassium chloride, 0°563 volt; 
potassium bromide, 0-589 volt; potassium sulphate, 0°719 volt; and 
potassium iodide, 0-733 volt. A further series of #.M.F. measure- 
ments were made for tungsten in saturated solutions of tungstic 
acid in N-solutions of hydrochloric, sulphuric, and nitric acid 
respectively. The following values are obtained: hydrochloric 
acid, 0°317 volt; sulphuric acid, 0-313 volt; and nitric acid, 0°317 
volt. The following combinations were also measured : 
W | W(OH),,V-H,SO, || V-H,SO, | W, 

0°117 volt; W|W(OH),,V-HCl1||V¥-HC1|W, 0°057 volt; and 
W | W(OH),,W-HNO, || V-HNO,|W, 0°009 volt. The #£.M.F. 
values obtained give the relative solubilities of tungstic acid in 
N-acid solutions. Analytically, the values were found to be: 
sulphuric acid, 0°02281 gram WO, per litre; hydrochloric acid, 
0°01067 gram WO, per litre; and nitric acid, 0°00025 gram WO, 
per litre. The anodic behaviour of tungsten has been investigated, 
and it is shown that in solutions of tungsten in acids it behaves as 
a cation, whilst in solutions of tungsten in alkalis it behaves as an 
anion. Tungstic acid goes into solution in acids and alkalis as an 
electrolyte, and not as a colloid. Tungsten dissolves anodically in 
aqueous and non-aqueous solutions of alkalis, acids, and salts. 
Under specified conditions, tungsten becomes passive when used as 
anode in aqueous and non-aqueous solutions of acids, bases, and 
salts. In aqueous solutions of alkalis and non-aqueous solutions of 
acids, bases, and salts, tungsten only becomes passive at high current 
densities (2 amperes per sq. dem.). In aqueous solutions of acids 
and salts, the passive condition is assumed by tungsten at low 
current densities, and only at extremely low current densities will 
it remain active in these solutions. The passivity of tungsten 1s 
due to adherent films of hydrated oxides of tungsten. The films 
may be readily dissolved and the passivity destroyed. The hydrated 
oxide films appearing on the anode vary in colour from brown 
through blue to yellow. The degree of passivity varies with the 
colour of the films. The electrochemical equivalent of tungsten 
was found to be 0-3173 mg. per coulomb, a value very closely in 
‘ agreement with the theoretical value. A number of experiments 
on the use of tungsten in storage cells are recorded. It is found 
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that the potential difference between the brown oxide (+) and the 
blue oxide (—) is 0°75 volt. J. F. S. 


Electrical Endosmose and Adsorption. T.R. Briaes, H. L, 
Pierson, and H. 8. Bennerr (Trans. Amer. Electrochem. Soc., 
1917, 31, 257—-270).—Using a modified form of Perrin endosmo- 
meter, which obviates the error produced by the evolution of gas 
at the electrodes and permits the use of diaphragms composed of 
powdered solids, the authors have determined the effect of the 
applied #.M.F. on the rate of flow of the liquid for the case of water 
with a glass diaphragm. In this case, the liquid flowed to the 
cathode, and the rate was found to be in keeping with Perrin’s law 
for 2.M.F. values lying between 530 and 100 volts. The effect of 
temperature on the rate of flow, using water and asbestos 
diaphragms and cellulose in boiled water, was determined at 
temperatures from 18° to 67°. It is shown that the product, rate x 
viscosity~*, is practically constant. The flow of liquid in acid and 
alkaline solutions was investigated with alundum diaphragms, when 
sharp reversals were obtained, which are in keeping with Perrin’s 
results. With glass diaphragms, no such reversal of direction was 
observed. The effect of barium ions on the rate of flow to the 
cathode in alkaline solutions is to reduce it much more than 
would an equivalent quantity of univalent ions. In acid solutions, 
barium ions have little effect. but sulphate ions reduce the rate 
much more than chloride, nitrate, or acetate ions. This with 
alundum and carborundum diaphragms. A number of experiments 
with dyes in V/500-solutions of hydrochloric acid and sodium hydr- 
oxide are described. It is shown that acid dyes (eosin, crystal 
ponceau) in alkali travel to the cathode, whilst basic dyes (safranine 
and methylene-blue) in acids travel to the cathode; acid dyes in 
acids and basic dyes in alkalis give indefinite results; alundum 
diaphragms were used in these experiments. The relationship 
between dyeing and electrical endosmosis tends to confirm the 
adsorption theory. J. F. 8S. 


Chemistry of the Flaming Arc, in RelationtoLuminescence. 
Witt1am Roy Morr (Trans. Amer. Electrochem. Soc., 1917, 31, 
365—390).—The light produced by flaming arcs containing various 
substances, and the relative volatility of refractory substances have 
been investigated. It is shown that there is no case of a blue arc 
shell. In every case except barium and vanadium, the arc core 
is blue or violet and the shell green, yellow, or red. Hence the light 
from the shell in every case but barium and vanadium is of longer 
wave-length than that of the arc core. The non-metallic elements, 
fluorine, chlorine, bromine, iodine, oxygen, sulphur, and nitrogen 
do not give elemental spectra, but fluorine, chlorine, oxygen, and 
nitrogen give the spectra of compounds in a carbon are. The 
elements phosphorus, arsenic, and boron give only a few ultra- 
Violet lines in the carbon arc. The easily reduced metals except 
those of the iron group yield no arc shell. The low energy of reac- 
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tion at high temperatures explains this lack of light. The most 
electropositive elements give the most markedly coloured luminous 
‘ shells, especially where more than one valency stage is character. 
istic of the element at high temperatures. With yttrium oxide, the 
crater on the bead alone gives a green shell, which replaces the 
usual red shell obtained with the crater partly on the bead and 
partly on the carbon. Zirconium oxide gives a yellowish-white 
shell. The colour is probably due to hot solids, as zirconium carbide 
is less: volatile than platinum, and its oxidation would give an 
extremely non-volatile oxide. Metallic zirconium is fairly volatile. 
In nearly every case with a carbon arc the flow of material is from 
positive to negative. With mixtures of salts of potassium, rubid- 
ium, and cesium fluoride respectively with calcium fluoride a 
strong blast also comes from the negative crater which causes a 
unique dimness near the negative part of the are. A dim, large 
positive crater can often be produced by nearly all salts of potass 
ium, rubidium, and cesium and by oxy-salts of sodium. This, with 
the effect on cyanogen bands and arc length may be explained by 
the reaction KF+C,N,=KCN+CNF, and others necessary to 
return by oxidation to potassium fluoride, carbon dioxide, and 
nitrogen. A dim negative crater is most easily produced by barium 
salts volatilised from the positive crater. Glucinum oxide is the 
least volatile of the oxides which are so insulating as to prevent 
cratering, such as oxides of the alkaline earths, aluminium oxide 
and silica. The oxides of yttrium, zirconium, thorium, and the 
other rare earths allow cratering. Tungsten is by far the least 
volatile of the known elements, and this is followed by tantalum. 
The light of a yellow flame arc is due to reactions involving calcium 


fluoride, calcium oxide, calcium carbide, and metallic calcium. 
J. F. 8. 


Magnetism fof the Metalammine Compounds.  Enrvysr 
Rosensoum (Zeitsch. physikal. Chem., 1919, 98, 693—720). 
—The magnetic susceptibility of a very large number of metallic 
ammine derivatives has been determined at 16—20° by means of a 
Curie torsion balance. The metals investigated were cobalt, 
platinum, rhodium, iridium, ruthenium, zinc, nickel, copper, and 
chromium. The ammine derivatives of cobalt, platinum, iridium, 
rhodium, zinc, and ruthenium are, except in the case of some of 
the cobalttriammines, diamagnetic. The diamagnetism is 
greatest in hexammine salts of cobalt, somewhat less in the 
pentammine derivatives, very much less in the tetra-ammine 
derivatives, and least in the triammine derivatives of cobalt. 
In the last class of compounds it is found occasionally that para- 
magnetism is exhibited. The same regularity is observed when 
the whole or a portion of the ammonia group is replaced by ethylene- 
diamine or propylenediamine. The entrance of one or more 
ionogen residues into the sphere of the metallic atom is shown to 
be followed by a decrease in the diamagnetism in the case of all the 
diamagnetic metallic ammines investigated. In the case of platinum 
it is shown that the susceptibility and molecular magnetism of 
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bivalent platinum is less diamagnetic than is the case with quadri- 
valent platinum. Further, as in the case of the electro-conductivity, 
in passing from hexammino- to hexacido-derivatives, the magnetism 
passes through its extreme value with those compounds which have 
no ionogen acid residue. The ammine derivatives of nickel, 
copper, and chromium are paramagnetic. In the case of the 
chromium derivatives it is shown that the magnetic susceptibility 
and the molecular magnetism are least in the hexammine derivatives 
and increase steadily to the triammine derivatives. As in the case 
of the cobalt: derivatives the extreme value occurs with those deriv- 
atives which contain no ionogen acid group. The examination of 
the geometrical isomerides of the derivatives of cobalt, platinum. 
and chromium indicates that magnetically the cis- and trans-forms 
of a given compound cannot be differentiated. At the same time 
it is shown that the measurement of the magnetic susceptibility is a 
very sensitive method of testing the purity of these isomerides. In 
the case of the optical isomerides of cobalt and chromium, it is 
shown that the d- and /-forms have the same susceptibility, whilst 
the racemate has a different value. In most cases the susceptibility 
of the racemate is smaller than that of the active isomerides, but 
this is not always so. In the case of the co-ordination isomerides 
of cobalt and chromium, it is found that the susceptibility is not 
alike, but in most cases the two values are not very different. The 
greatest difference is found in the case 
[Cr(NHs),] [Co(C,0,)5] x . 10°= 18°80 ; 

[Co(NH,),] [Cr(C,0,).] x . 106 = 13°75. The difference observed 
between the co-ordination isomerides and the other types of isomer- 
ides is probably due to the fact that the two nucleus atoms are 
magnetically opposed to one another, the one acting diamagnetically 
and the other paramagnetically. An examination of the magnetic 
influence of the nucleus atom shows that metalammines, with a 
metal valency which is stable in the normal salts, possess a suscepti- 
bility of the same order as the normal salts, whilst metalammines, 
with a metal valency which is unstable in the normal salts, may 
have a susceptibility very different from that of the normal salts, 
and it may even be of the opposite sign. Measurements of the poly- 
nuclear cobalt and chromium ammines show that these compounds 
are quite normal in their magnetic relationships. The molecular 
magnetism is calculated from Pascal’s formula, M=SA+1 (A.. 
1911, ii, 91), and the values compared with the present measure- 
ments. It is found that both sets of values are remarkably close. 
The magnetic properties are considered in connexion with the mag- 
netone, and it is shown that in accordance with Weiss’s theory the 
magnetone number is always a whole number. . F.S. 


A Thermoregulator with the Characteristics of the 
Beckmann Thermometer. R. B. Harvey (J. Biol. Chem., 1920, 
41, 9—10).—The instrument can be set easily at any temperature 
desired between —20° and +250°. The electrical contacts are 
placed so that small temperature changes will make or break the 
circuit. When run on test in an air-bath with a standard Beckmann 
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thermometer and vigorous stirring, the air temperature was regu- 
lated to within +0°004°. J.C. D, 


Specific Heat of Sulphuric Acids, Nitric Acids, and their 
Mixtures. Pavut Pascat and M. Garnier (Bull. Soc. chim., 1920, 
[iv], 27, 8—18).—Using an electrical method of heating, the 
authors have determined the specific heats of binary mixtures of 
sulphuric acid and water containing from 10 to 100% of sulphuric 
acid, of binary mixtures of nitric acid containing from 10 to 98% 
of nitric acid, of binary mixtures of nitric and sulphuric acids, and 
of ternary mixtures of nitric and sulphuric acids and water. The 
results are set out in detail, and a graph with trilinear co-ordinates 
combines the data. W. G. 


Latent Heat and Surface Energy. G. Ruporr (Phil. Mag, 
1920, [vi], 39, 238—239).—A criticism of Hammick’s paper under 
the above title (A., 1919, ii, 389), in which it is shown that using 
more accurate values for y (surface tension), « (molecular dia- 
meter), and Z; (internal latent heat), the values of yV/Jo and L;/6 
give results which are widely divergent in the case of argon. The 
values calculated by the author are 302 and 240 respectively, instead 
of 226 and 214 calculated by Hammick. J. F. 8. 


Critical Constants. Critical Temperature of Hydrogen 
Bromide. E. Motes (J. Chim. Phys., 1919, 17, 415—424). 
—A criticism of Fielding’s work (compare A., 1919, ii, 45) in which 
the author supports the law of Guldberg and Guye as to the rela- 
tionship between the absolute critical temperature and the absolute 
boiling point /760 mm. 

For hydrogen bromide the author finds experimentally the value 
89°80° for the critical temperature, and the value as calculated by 
Guldberg and Guye’s rule is in reasonably close agreement with 
this. 

He further indicates that Fielding’s formula (Joc. cit.) for caleu- 
lating the critical pressure gives results considerably higher than 
those found by experiment in the cases of hydrogen chloride and 
hydrogen sulphide. W. G. 


Form and Regularities of the Vapour Pressure Curve. 
E. WertHetMer (Ber. Deut. physikal. Ges., 1919, 21, 692—708).— 
A theoretical paper in which it is shown that the previously pub- 
lished vapour-pressure formula, p+Ap?=C7" (ibid., 1919, 21, 
435), contains in itself five approximation laws dealing with the 
saturation state, namely, Diihring’s rule of constant boiling-point 
difference, the law of analogous state, Trouton’s rule of normal 
heat of vaporisation, the constancy of the van der Waals’ number 
(f) at the critical point, and the Nernst equation for calculating 
chemical constants. These expressions are all developed from the 
above formula, and examined by means of a large number of previ 
ously published examples. J. F. S$. 
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Vapour Pressure Regularities. W. Herz (Zeitsch. Elektro- 
chem., 1919, 25, 408—409. Compare A., 1919, ii, 218)—Accord- 
ing to the theory of corresponding states, the proportionality 
factor a in van der Waals’s equation, log m)/p=a(8,/7—1), where 
, is the critical pressure, 5) the critical temperature (in absolute 
units), and p and 7 corresponding values of pressure and tempera- 
ture, should for all normal substances have the constant value 3. 
The value of a has been calculated for the elements hydrogen, 
nitrogen, Oxygen, mercury, argon, krypton, xenon, chlorine, and 
bromine, and in most cases it is nearer 2 than 3, and is always less 
than 3. In vertical series the value increases with the atomic 
weight of the element. The value of the constant has also been 
calculated for the hydrocarbons pentane to decane, acetic and pro- 
pionic acids, a number of alkyl esters of fatty acids, and some alkyl 
chlorides, in some cases for a number of different temperatures. In 
all these cases its value is close to 3. It may rise or fall with 
increasing temperature, and in most cases shows a distinct rise as 
a homologous series is ascended. Associated liquids show a greater 
value for a than similarly constituted non-associated liquids. Thus 
the value for water is greater than that for hydrogen sulphide, and 
that for ammonia greater than that for phosphine. E. H. R. 


Relative Volatilities of Refractory Materials. Wm. Roy 
Mort (Trans. Amer. Electrochem. Soc., 1918, 34, 255—295).—Ten 
are methods of ascertaining the relative volatilities of metals, 
carbides, oxides, nitrides, fluorides, chlorides, and sulphides are 


suggested and to some extent developed. The most rigid method 
depends on the least volatile material remaining as the residue 
when distilling mixtures. For materials boiling above the boiling 
point of iron saturated with carbon (3500°) a series of boiling points 
has been estimated on a triple basis of reference, namely, reterence 
to the curves for iron for equal atomic amounts of material, frac- 
tional distillation series, and position of deposition at the negative 
arc crater. The boiling points in the series are: iron saturated with 
carbon, 3500°; silica, 3500°; palladium, 3600°; carbon, 3700°; 
alumina, 3700°; chromium carbide, 3800°; vanadium carbide, 
3900°; rhodium, 4000°; platinum, 4050°; uranium carbide, 4100°; 
ruthenium, 4150°; lanthanum oxide, 4200°; titanium carbide, 
4300°; yttrium oxide, 4300°; columbium carbide, 4300°; zirconium 
oxide, 4300°; thorium oxide, 4400°; iridium, 4400°; osmium, 
4450°; molybdenum carbide, 4500°; yttrium carbide, 4600°; 
thorium carbide, 5000°; zirconium carbide, 5100°; tantalum car- 
bide, 5500°; tungsten carbide, 6000°. Tungsten allows carbon to 
distil rapidly through its molten carbide, which probably surren- 
ders carbon vapour exactly as copper oxides surrender oxygen. The 
boiling point of tungsten is estimated at 6000° and that of tantalum 
at 5500°. Zirconium carbide is the least volatile carbide, and is 
followed by thorium carbide. Thorium oxide is the least volatile 
oxide, whilst the white and yellow oxides of zirconium are nearly as 
non-volatile. The least volatile non-cratering oxide is glucinum 
oxide (b. p. 3900°), which is left as a final residue in fractional 
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distillation of its mixtures with barium oxide, strontium oxide. 
calcium oxide, magnesium oxide, silica, and alumina. From the 
crater distances at positive and negative, the boiling points of the 
more common refractory oxides are estimated as follows: barium 
oxide, 2000°; titanium oxide, below 3000°; chromium sesquioxide, 
3000°; calcium oxide, 3400°; silica, 3500°; magnesia, 3600°: 
alumina, 3800°; and glucinum oxide, 3900°. “ Smoke time” esti- 
mates of boiling points are given for several oxides, sulphides and 
halogen salts. The figures are only roughly approximate. The 
volatility of oxides follows the increasing order: potassium, sodium, 
lithium, vanadium, boron, barium, strontium, manganese, iron, 
cobalt, nickel, chromium, titanium, silicon, calcium, magnesium, 
aluminium, erbium, cerium, neodymium, lanthanum, zirconium, 
and thorium. The characteristic oxide is intended in every case. 
Boron nitride sublimes at about 3000°. As an addendum to the 
paper is added a bibliography of work on the volatilisation of 
refractory materials, and where in these papers figures are given 
for boiling points and melting points these are recorded. A further 
addendum deals with the ratio of the melting point to the boiling 
point. These values are given for practically the whole of the 
elements, and it is shown that with the exception of the metals of 
the first group of the periodic system the ratio abs. b. p./abs. m. p.= 
ca. 1°8. J. F. 8. 


Glass Rectifying Column especially suitable for the 


Rectification of Liquid Mixtures and the Recovery of 
Volatile Solvents. W. Exsner (Chem. Zeit., 1920, 44, 11—12).— 
The apparatus consists of a glass column 50 mm. in diameter and 
filled with glass balls, the surfaces of which are ground or etched. 
A perforated plate at the bottom of the column serves as a support 
for the balls, and the latter are of three sizes, the lower part of 
the column containing the largest balls, whilst the smallest balls 
form the uppermost layers. The top of the column is connected 
with a small glass dephlegmator provided with a water jacket, 
which is supplied from a constant-level reservoir, and above the 
dephlegmator is a still-head carrying a thermometer and a side- 
tube, which is connected with a condenser. All parts of the 
apparatus are connected together by means of ground-in joints. 


W. P. S. 


Saturation Pressure, calculated from the Temperature, 
Latent Heat of Vaporisation, and the Molecular Volume of the 
Liquid by means of Maxwell's Distribution of Velocities Law. 
K. K. Jinvinen (Zeitsch. physikal. Chem., 1919, 98, 743—753).— 
A theoretical paper wherein equations are deduced by means of 
which the saturation pressure may be calculated. These equations 
have the form 


Co ==¢,/e= /(2Wi+3RT)/M: /3RT/M = J (2W;/3RT) +1, 


and z=p/, in which z is the number of molecules which have a 
velocity c, ¢. is the mean velocity of the molecules, p is the 
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saturation pressure, p, the internal pressure, and W; the internal 
latent heat of vaporisation. The remaining symbols have their 
usual significance. The expression has been tested on the sub- 
stances oxygen, nitrogen, benzene, ether, n-pentane, toluene, and 
methyl butyrate, and a fair agreement with fact obtained. 

J. F. 8. 


Molecular Attraction. IV. K. K.Jarvinen (Zeitsch. physikal. 
Chem., 1919, 93, 737—742. Compare preceding abstract, and A., 
1913, ii, 293; 1915, ii, 251; this vol., ii, 90).—A theoretical paper 
in which the author recalculates the constants used in the formule 
previously published (loc. cit.). It is found for monatomic mole- 
cules that »=5 and a=55-06. W;.v* =41°30.C,vi/a. In the 
case of polyatomic molecules, the molecular attraction is repre- 
sented by the expressions F=m?k/(r—Bry)”=mk/(vi — Bvi)", 
From this equation, the following expressions are deduced: 

a=(n—1)/3. W,(vi — Bv,3)""1 = Ca(v — Bug})"/vd «a 
and C,/a. W; = (n — 1)/3.vi/(v} — Bug}). In these expressions, 
the symbols have the meaning previously applied to them, ry is the 
smallest distance between the molecules, and v, the smallest volume ; 
n=5 and B=0°242, whence C,/a .W ,=4/3x1'27=1°69. A number 
of substances on which the formule have been tested give the con- 
stant 1°69, and agree most nearly with the value n=5. J. F. 5. 


Method of Calculating the Limits in Physico-chemical 
Phenomena. Maurice Prup’nomme (J. Chim. phys. 1919, 17, 
377—382).—The method previously employed for calculating the 
critical temperature in terms of the surface tension (compare A., 
1919, ii, 183) is shown to be applicable for calculating the density 
at absolute zero as a function of the temperature in the case of 
gases, and it is shown that, as in the case of liquids, the density at 
absolute zero is four times the critical density. The critical pressure 
may also be calculated as a function of the temperature, subject to 
a correction of 8°, the calculated value being too high. W. G. 


Molecular Condition of Liquids and Solutions. Enrnsr 
| Kréser (Zeitsch. physikal. Chem., 1919, 93, 641—692).—Density 
determinations have been made at 25° of a large number of solu- 
tions of liquids in organic solvents, and of a number of solid sub- 
stances in solid solvents. The number of molecules of solvent 
replaced by one molecule of the dissolved substance in unit volume 
is calculated in each case. It is shown that the number of replaced 
molecules is approximately equal only when the dissolved substance 
belongs to a closely related group, for example, the mono-substitu- 
tion derivatives of benzene. In all other cases, different: numbers 
of molecules of the solvent are replaced; the respective figures are 
approximately in the same proportion as the molectlar volumes, 
and the relationship is only slightly dependent on the nature of the 
solvent and the concentration of the dissolved substance. The 
behaviour of. solutions of solids at various temperatures ‘has been 
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investigated. The volume changes accompanying the solution of 
liquids is small, and is not specific either in the case of solvent or 
dissolved substance. In the case of solids dissolved in liquids, the 
positive volume changes are larger, and in general appear to be 
due to a change in the state of aggregation. In most cases, a 
characteristic behaviour is observed, both with the solvent and the 
dissolved substance. The coefficient of compressibility and the 
coefficient of expansion run parallel with the mean atomic concen. 
tration and the reciprocal of the mean atomic volume. In homo. 
logous series, the atomic concentration, corresponding with constant 
atomic volume, is nearly constant at the boiling point, and for all 
substances which contain only carbon, hydrogen, and oxygen the 
value fluctuates only between very narrow limits. It appears 
possible, from the properties of a mixture, particularly from the 
coefficient of expansion, to decide whether a contraction or an 
expansion will take place. In the very large number of cases 
examined, only three cases were exceptional to the rules formulated, 
and in all probability these cases were abnormal, because of a 
chemical reaction between the components. J. F.S. 


Viscosity Measurements. 0. Faust (Zeitsch. physikal. Chem., 
1919, 98, 758—761).—The influence of the diameter of the tube 
on the viscosity of liquids has been investigated in connexion with 
the method of viscosity measurements made by determining the 
time required for a bubble of air to rise through a measured length 
of the liquid. It is shown that Q=2(r?—r,?), in which r is the 
radius of the tube, r, the radius of the air bubble, and Q the cross- 
section of the liquid between the bubble and the tube. Since 
(r—r,) is constant and r+r,2r, Q=2arxC, where C is a con- 
stant. The formula is tested with a viscid oil with tubes of various 
diameters, and the measured time compared with the calculated 
time. It is shown that with wider tubes (18—24 mm.) the calecu- 
lated and observed results agree, but with narrower tubes 
(16—12 mm.) there is an increasing divergence with decreasing 
diameter. . This is due to the fact that the error introduced by 
placing r+r,=2r is greater in the case of narrow tubes than in 
the case of wider tubes. It is also shown that in the case of wider 
tubes, the time required for the ascent of the bubble is independent 
of the size of the bubble, whilst the same is almost true with 
narrower tubes. J. F. 8. 


The Welding of Solid Powders under Pressure. Toni voy 
HacEn (Zeitsch. Elektrochem., 1919, 25, 375—386).—An extensive 
series of experiments is described on the cohesive properties of pure 
powdered inorganic substances under pressure. The substances ex- 
amined include the oxides, sulphides, sulphates, halogenides, 
nitrates, and carbonates of many metals, including both anhydrous 
and hydrated forms of the salts. Fine-grained particles were found 
to cohere better than coarser, and for most experiments the sub- 
stance was ground to pass a sieve of 25 meshes per sq. mm. The 
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owder was subjected, for most experiments, to a pressure of 
560 kilos. per sq. cm. in a screw press, and the tablets formed were 
examined by inspection, and, where possible, by determining their 
hardness or crushing strength. The substances showing the best 
cohesion gave tablets which appeared homogeneous. Among these 
were the halogenides of the alkali metals and silver and hydrated 
calcium chloride. The next class gave tablets with smooth surfaces 
and pulverulent bodies, this class including the hydrated sulphates 
of aluminium, zinc, cobalt, and sodium, many nitrates and sulphides, 
and the oxides of lead. Most of the oxides gave powdery bodies 
of low crushing strength, whilst the anhydrous sulphates of 
potassium, calcium, strontium, barium, and lead, and the carbonates 
of cadmium, barium, and lead showed no cohesion at all. Gener- 
ally, substances of very high melting point and very hard sub- 
stances show little cohesion. A cohesive substance mixed with a 
non-cohesive substance improves the binding properties of the latter, 
but quantitative experiments on the hardness of mixed tablets 
showed that this was not proportional to the composition. In the 
case of cohesive substances, increasing pressure increases the density 
of the tablet, rapidly at first, then slowly as the maximum is 
approached. The maximum may rise to the true density of the 
crystalline substance, as in the case of gypsum, or it may approach 
very nearly to this value, as with sodium and potassium chlorides. 
The experiments show that there is a close relation between the 
crystalline form of a substance and its behaviour under pressure. 
Those substances which give the most homogeneous bodies under 
pressure are those which have plastic crystals, that is, the crystals 
of which contain glide-planes and are deformable without losing 
their structure. The above substances, which give, under high 
pressure, tablets having almost the maximum possible density, have 
been shown to have plastic crystals. On the other hand, the 
crystals of such substances as quartz and barium sulphate show no 
trace of plasticity, and their powders show no cohesive properties. 
[See also J. Soc. Chem. Ind., 1920, 189a.] E. H. R. 


Absorption of Gases by Charcoal. I. Variations due to 
Heat Treatment, Pre-equilibrium Effects. Harvey B. Lemon 
(Physical Rev., 1919, 14, 281—-292).—The rate at which coconut- 
shell charcoal absorbs air, and the total amount it can absorb, may 
be widely varied by varying the heat treatment. This paper con- 
siders the case in which the mass of air used is less than that 
required for saturation. Increase in activation is produced by 
repeated exhaustions at 650°, each exhaustion being followed by an 
absorption of air at the temperature of liquid air. Decrease in 
activation results if a temperature of 800—900° is used. Two 
hypotheses to account for this, (1) the clogging of the pores by 
heavy hydrocarbons, removed by flushing out with gas, and (2) the 
alteration in the fineness of the carbon from the point of view of 
asaturated solution of carbon in liquid gas, are discussed, but found 
inconclusive, particularly inasmuch as removal of the heavy hydro- 
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carbons by light petroleum, alcohol, and acetone causes loss in 
efficiency. CHEMICAL ABSTRACTS. 


Absorption of the so-called Surface Active Substances by 
Various Absorbents. Leonor Micuag.is and Perer Rona 
(Kolloid Zeitsch., 1919, 25, 225—229).—Comparative absorption 
experiments have been carried out with charcoal, kaolin, osmosil 
(a commercial silicic acid preparation), talc, amorphous silicon, 
ferric hydroxide, freshly precipitated manganese dioxide, calomel, 
barium sulphate, and calcium carbonate as absorbents for acetone, 
tributyrin, heptyl alcohol, and octyl alcohol. It is shown that 
no carbon-free absorbent has a power of absorption that even 
approaches the absorptive power of charcoal for surface active non- 
electrolyte substances. In most cases there is no absorption, in 
others only the merest trace of absorption takes place. Tale comes 
next to charcoal in its absorption of these substances. J. F. 8. 


Osmosis and Diffusion of Ions through a Polarised 
Septum. Physical Methods for the Study of Cellular 
Nutrition. Pierre Girarp (J. Chim. Phys., 1919, 17, 383—408).— 
A résumé of work already published (compare A., 1908, ii, 456; 
1909, ii, 463, 537; 1911, ii, 860; 1914, ii, 718; 1919, i, 419, 461) and 
a reply to Hamburger (compare A., 1917, ii, 562). W. G. 


Theory of Solution and Suspension. Kicuarp Zsicmonpy 
(Kolloid Zeitsch., 1920, 26, 1—10).—A theoretical paper in which 
the significance of the terms “solution” and “suspension” is 
discussed at length. J. F. 8. 


Physical Chemical Analysis of Metallic Oxide Sols. 
Wotreane Pauw (Kolloid Zeitsch., 1920, 26, 20—23).—Polemical. 
An answer to Zsigmondy’s theory of solutions and suspensions (pre- 
ceding abstract), which is based on the work of Pauli and Matula 
(A., 1917, ii, 563). J. F. 8. 


Nomenclature of Colloids. G. Weissensercer (Kolloid 
Zeitsch., 1919, 25, 230).—The author points out that the term 
“gel” is applied both to jellies and to the products of coagulation. 
He suggests that the term gel should be retained and used only in 
connexion with jellies, and that the products of coagulation should 
be termed coage/s, thereby implying that they belong to the group 
of coarse, disperse colloids. J. F. S. 


Réle of Valency in Coagulation by Electrolytes, particu- 
larly in the Case of the Suspensoids. Wotrcana Ostwald 
(Kolloid Zeitsch., 1920, 26, 28—39).—A theoretical paper in which 
the various views put forward in connexion with the part played 
by the valency of the electrolyte ions in the coagulation of colloids 
is critically discussed. J. F. 8. 
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Coagulation of Clay and the Protective Effect of Humic 
Acid. Sven Opin (J. Landw., 1919, 6'7, 177—208).—An extensive 
review is given of previous work on clay suspensions as regards 
their aggregation, sedimentation, disintegration, swelling value, and 
nature of individual particles. Experiments were made by the 
author with suspensions of two clays of different character, purified 
by dialysis, and diluted with conductivity water to about 1% 
strength. Varying amounts of colloidal humic acid were added to 
10 c.c. of each suspension, and the effect on coagulation noted. It 
was found that the minimum amount required to produce a pro- 
tective effect on the addition of ammonium nitrate solution as 
coagulant was 0-065 mg. in one case and 0°14 mg. in the other. 
On varying the coagulant, it was found that much larger amounts 
of humic acid were required to prevent coagulation with barium 
nitrate and cesium chloride than with ammonium nitrate and 
lithium chloride. The author concludes that the protective effect 
of humic acid is of the same order as that of other colloids, but 
that it is greatly affected by the electrolyte concentration, owing 
to the extreme sensitiveness of colloidal humic acid to electrolytes. 
The effect. appears to be specific for different clays and electrolytes, 
so that a proper explanation of the effect is still uncertain. It is 
clear, however, that it depends on an absorption of the protective 
substance by the particles to be protected. J. H. J. 


Non-, Uni-, and Bi-variant Equilibria. XIX. fF. A. H. 
ScHREINEMAKERS (roc. K. Akad. Wetensch. Amsterdam, 1920, 
22, 318—-322. Compare A., 1917, ii, 454).—A further theoretical 
paper dealing with the conditions of equilibrium in non-variant 
uni-variant, and bi-variant systems. The present paper deals with 
the equilibria of » components in 7+ 1 phases. J. F.S. 


Characteristic Case of Rhythmic Crystal Arrangement. 
M. Horsiss (Zeitsch. physikal. Chem., 1919, 93, 754—757).—A 
few drops of the .V/10-sodium hydroxide which had been used to 
absorb the carbon dioxide produced in the combustion of artificial 
graphite was allowed to evaporate on a microscope slide. The 
crystals formed, when magnified 500 times, showed a striking 
thythmic, concentric arrangement. Each series of rings commences 
from a crystal nucleus, around which circles of crystals 0°002 mm. 
apart are formed. In all other cases of combustion of coal, lignite, 
and wood, the crystals produced from the sodium hydroxide wash- 
hottle exhibited the usual dendritic forms. J.F.S. 


The Rate of Decomposition of Malonic Acid. Cyrir 
Norman Htnsuevwoop (T.. 1920, 117, 156—165). 


Mechanism of the Addition of Hydrogen to Unsaturated 
Glycerides in the Presence of Finely Divided Nickel. 
R. Tuomas (7. Soc. Chem. Ind., 1920, 39, 10-——18r).—The rate of 
hydrogenation of olive oil (iodine value, 86) by means of hydrogen 
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in the presence of finely divided nickel has been determined at 120°, 
150°, and 180°. As the olive oil contained 7% of linolin, equations 
are deduced for the rate of addition of hydrogen by mixtures of 
unsaturated glycerides. The reaction between pure hydrogen at con- 
stant pressure and a single unsaturated glyceride takes place accord- 
ing to the equation for reactions of the first order. The more 
highly unsaturated glyceride linolin absorbs hydrogen very much 
faster than olein. The réle played by the catalyst is discussed from 
the results of experiments on the influence of pressure of hydrogen 
and of temperature on the velocity of reaction. It is found that 
the rate of saturation of olein (with three double bonds) is pro- 
portional to p?, where p is the pressure of hydrogen. This is in 
keeping with the view that hydrogen becomes active through its 
absorption by the catalyst, with a dissociation of the hydrogen 
molecules into atoms. The temperature-coefficient of the velocity 
constant is small; an increase of 10° in temperature over the range 
120—180° increases the velocity 1:13 times. This suggests a photo- 
chemical reaction, the molecules of olein being brought into an 
active condition by absorption of infra-red radiation emitted by 
the catalyst. The mode of action of gaseous catalyst poisons is 
illustrated and discussed. Such action may be a purely physical 
one, or it may be chemical in the sense that the poison is capable 


of reacting either with or in the presence of the catalyst. 
J. F. §. 


Hydrolysis of Esters of Polyhydric Alcohols. Encu 
Yamazaxti (J. Tokyo Chem. Soc., 1919, 40, 498—514).—Denoting 
the five mono-, di-, and tri-acetins by 

(A) OAc*CH,*CH(OAc)-CH,-OAc, 
(B) OAc:CH,*CH(OH)-CH,-OAc, (C’) OH*CH,*CH(OAc)-CH,:OAc, 
(D) OH-CH,°CH(OH)-CH,"OAc, and 
(ZF) OH-CH,°CH(OAc)-CH,-O8, 
glycerol (G@) is obtained from triacetin 
by hydrolysis along the following 
routes (annexed formula). 

This apparently complicated system 
of hydrolysis of triacetin can be studied 
in a simple manner, since all esters con- 
taining R-CO-O- have approximately 
the same constant of velocity of hydro 

lysis, which is independent of the position of the acid group in the 
polyhydric alcohol. The constants of velocity of hydrolysis of tr- 
to di-acetin (K,=0°00638) and of di- to mono-acetin (K,=0-00423) 
by hydrochloric acid, calculated from Geitel’s data (A., 1897, 
ii, 547; 1898, ii, 330), are compared with the velocity constant 
(K,=0-002213) for monoacetin —> glycerol. Assuming that each 
acetoxy-group is hydrolysed at the same rate, K,/3=K,/2= 
K,(=K). The ‘following equations are thus derived: 
Cy, = Ce; Cy, = 3eg(1 —e- ™)e-™*" Cy, = 3e,(1 - e-**)2e-*": and Cy,= 
¢ (1 -e~**)8, where the concentrations of the three acetins and of 
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glycerol are denoted by c with suffixes M,, M,, M, and M, 
respectively. If free acetic acid is denoted by c,, then 

C4 =Cy, + 2Cy, + 3Cy, = 3C,(1 — e~**)*. 
A satisfactory agreement is recorded between the calculated and 
the observed values of c, at any instant. CHEMICAL ABSTRACTS. 


The Factors of Diazotisation. E. Tassitiy (Bull. Soc. chim., 
1920, [iv], 27, 19—33).—Using the method previously described 
(compare A., 1914, ii, 256), the author has studied the rate of 
diazotisation of a number of amines. The reaction has been pre- 
viously shown to be bimolecular. Doubling the acidity of the 
solution does not modify the process of diazotisation in the case of 
aniline. The diazotisation of sulphanilic acid is much more rapid 
when the concentration of the reacting solutions is increased, and 
it is favoured by an excess of sodium nitrite. The stability of a 
diazo-compound with respect to time and temperature may be 
studied by this method. W. G. 


Colour Change of Congo-rubin under the Influence of 
Reactions and Neutral Salt Action. Heinricnu Liters (Kolloid 
Zeitsch., 1920, 26, 15—20).—The time required by solutions of 
congo-rubin (0°01%) to change from red to the intermediate colour 
between red and blue in the presence of hydrogen ions of various 
concentrations and in the presence of neutral salts has been deter- 
mined. It is shown that with H’'=5:5x10-5 the change is 
instantaneous, but. with decreasing hydrogen-ion concentration the 
time increases rapidly until, with the value H*=6°8 x 10-°, it is 
practically infinite. In the presence of a neutral salt (KCl) very 
small hydrogen-ion concentrations cause the change to take place 
very rapidly. The presence of large quantities of neutral salts 
increases the activity of the indicator toward hydrogen ions about 
seventy times. In the presence of hydroxyl ions, neutral salts 
decrease the activity of the indicator until, with OH’=10~-, it no 
longer undergoes the colour change. These changes are explained 
by a change in the condition of solvation of the indicator brought 
about by the electrolyte. J. F. 8. 


Catalysis. Marneus p’ANDRADE ALBUQUERQUE (Revista chim. 
pura applic., 1918, 8, reprint 22 pp.).—After reviewing the 
theories which have been formulated on the subject of catalysis, 
the author advances the view that catalysis is due to the formation 
of intermediate compounds (“catalides”) as a result of residual 
affinity. This does not apply to cases where the intermediate com- 
pound is a salt, or to catalysis by solvents, finely divided (colloidal) 
metals, or organic ferments. W. R. S. 


Whole Number Isotopes and Allied Phenomena. F. H. 
Lorine (Chem. News, 1920, 120, 73—77).—A theoretical paper in 
which the experimental evidence supporting the idea of whole 
number isotopes is given, together with the spectroscopic examin- 
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ation of isotopes. The photoelectric effect in its connexion with 
isotopes is discussed, as well as the cyclic evolution of elements and 
isotopes. A table is given in the paper indicating the percentage 
of higher mass isotopes of the commoner elements. The whole 
discussion tends to show that the whole number isotopes are a 
reality, and that the isotopic proportions may modify the electrical 
properties of the elements. J. F.S8. 


Deduction of the Chemical Constants of Polyatomic Gases 
from Planck's Theory of Probability. Lion Scuames (Physikal. 
Zeitsch., 1920, 21, 38—39).—A mathematical paper in which a 
method of deducing the chemical constants of tri- and tetra-atomic 
gases is deduced. The results are compared with those deduced by 
Sackur (A., 1913, ii, 128) and Tetrode (Proc. K. Akad. Wetensch. 
Amsterdam, 1915, 17, 1167). J.F.8. ° 


Chemical Constants ; Moment of Inertia of the Molecule 
and the Quantum Theory of Gases. Lion Scuames (Physikal. 
Zeitsch., 1920, 21, 39—42. Compare preceding abstract).—The 
chemical constant i, and the moment of inertia P.10@=3/Pyk 
have been calculated by means of the equations previously deve- 
loped (loc. cit.) for oxygen, carbon monoxide, nitrogen, carbon 
dioxide, and water. The following values for the moment of inertia 
are obtained: oxygen, 31°2; carbon monoxide, 10°07; nitrogen, 
9°91; carbon dioxide, 5°80; and water, 1°365. The results are com- 
pared with the values of other investigators, particularly those of 
Langen (A., 1919, ii, 183), and found to be in very good cry 


A Cheap and Simple Microbalance. J. H. Suaxpy (Proc. 
Physical Soc. London, 1919, 32, 21).—A balance for loads from 
5 mg. to 5 deg., depending on the depression of a stretched 


thread, is described. J. R. P. 


Condensers. Fritz Friepricus (Zeitsch. angew. Chem., 1920, 
33, 29—-32).—A critical discussion of the various forms of labora- 
tory condensers which have been described in literature from the 
time of Liebig onwards. As regards efficiency, the screw-shaped 
condensing tube, with five “ threads ” and provided with an internal 
cooling jacket, gives the best results. This form of condenser 18 
more suitable for use as a reflux apparatus than is the — form. 


Pp. $. 
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Inorganic Chemistry. 


Oxidation of Sulphurous Acid by Ferric Salts. Jutius 
Meyer (Ber., 1920, 53, [2], 77—78).—In Houben’s recent method 
for the estimation of ferrous and ferric iron together in acid solu- 
tions, the assumption is made that when a ferric salt is reduced by 
sulphur dioxide the increased acidity corresponds with two-thirds 
of the acid in combination with the ferric iron, according to the 
equation 2FeCl,;+SO,+ 2H,O=FeSO,+FeCl,+4HCl (this vol., 
ii, 56). It is now stated that the reduction of a ferric salt most 
probably proceeds in stages; thus, first, a red ferric ferrisulphite, 
Fe|Fe(SOg)3|, is formed, which slowly changes in the cold, more 
quickly on warming, into the ferrous salt, not, however, with the 
production of sulphuric acid, but dithionic acid, thus: 
Fe| Fe(SO,)3]= FeS,0,+FeSO;. Before any increase in the acidity 
can take place, therefore, the dithionate must be decomposed, thus: 
FeS,0, + H,O = FeSO, + H,SO,, and it is not quite certain whether 
this is completed even by vigorous boiling. J.C. W. 


The Advantages of the Synthesis of Ammonia at Very 
High Pressures. Gurorces Ciaupe (Compt.-rend., 1920, 170, 
174—177. Compare this vol., ii, 30)—Whereas it is necessary by 
the German method, working at a pressure of 200 atmos., to pass 
the reacting gases over the catalyst a considerable number of times, 
with removal of the ammonia after each passage, it is only neces- 
sary to do this three times at a pressure of 1000 atmos. Other 
advantages of working at the higher pressure on an industrial scale 
are claimed. [See, further, J. Soc. Chem. Ind., 1920, 187a.] 

W. G. 


Formation of Free Hydrogen in the Reversed Ammonia 
Flame. Frieprich U. G. MULLER (Zeitsch. angew. Chem., 1920, 
33, 24)—The author finds that the products of combustion of 
ammonia in oxygen contain hydrogen and nitrogen in the ratio 2:3 
by volume. Since the result is unaltered by cooling the flame with 
’ cold water (Raschig, A., 1919, ii, 148), it cannot be due to dissocia- 
tion of ammonia. On the other hand, Raschig’s assumption that 
the equation 2NH,+0,=N,H,.+2H,0 represents the first stage of 
the reaction, followed by instantaneous dissociation of N,H, and 
partial combustion of the hydrogen, does not account for the con- 
stancy of the proportion of hydrogen produced. J. K. 


The Velocity of Oxidation of Nitric Oxide. Evcine 
WovurrzeL (Compt. rend., 1920, 170, 229—231).—The oxidation 
of nitric oxide takes place according to the equation of a reaction 
of the third order, thus: —dp,,/dt =k(pyo)*po,- 

The action does not undergo any marked modification when half 
the nitric oxide is oxidised; consequently, the exclusive and rapid 
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formation of nitrites or of nitrosyl sulphate observed, when the 
gaseous products formed at the commencement of the reaction are 
treated with alkali or sulphuric acid, must be due to particular 
conditions of absorption and not of oxidation of the nitric oxide. 
Nitrogen trioxide, the formation of which has previously been 
proved (compare next abstract), is an ulterior product of the action 
and not its intermediate product. The velocity of this oxidation 
diminishes with rise in temperature. W. G. 


The Existence of Nitrogen Trioxide in the Gaseous State. 
EvcEne Wovurtzex (Compt. rend., 1920, 170, 109—111. Compare 
this vol., ii, 108)—-By measuring the contraction produced when 
known quantities of nitric oxide and oxygen are mixed, the nitric 
oxide being in excess, the authors have shown that under a total 
pressure of about one-quarter of an atmosphere an almost stoicheio- 
metric mixture of nitric oxide and nitrogen peroxide contains about 
2°5% of nitrogen trioxide. W. G. 


Direct Formation of Carbon Monoxide by Burning 
Carbon in Pure Oxygen. Friepricu C. G. MU.Lier (Zeitisch. 
angew. Chem., 1920, 33, 36).—If pure oxygen is passed downwards 
through a vertical quartz tube, 25 cm. in length and not more than 
13 mm. in diameter, filled with pieces of wood charcoal of the size 
of linseed, the gas leaving the lower end of the tube will contain 
85% of carbon monoxide. The upper part of the charcoal must be 
heated by a burner before the oxygen is admitted, and it is essen- 
tial that the combustion is allowed to proceed under reduced pres- 
sure. This is attained by connecting the lower end of the tube 
with a vessel filled with water and opening the tap of the oxygen 
reservoir so that water flows from the lower vessel at the rate of 
2 litres per minute. W. P.S. 


A Reaction of Potassium Anhydrotellurate. P. Huzor 
(Bull. Soc. chim., 1920, [iv], 27, 33)—If tellurous acid or alkali 
tellurites are brought to complete fusion with potassium nitrate, 
and the mass after cooling is extracted with water, potassium al- 
hydrotellurate, K,Te,O,;, is left behind as a powder, which is 
insoluble in water or acids. If this powder is suspended in dilute 
hydrochloric acid and a few pieces of zinc are added, the salt 
gradually disappears and a black pulverulent powder, which is pure 
tellurium, is left behind. W. G. 


Application of the Reduction of Potassium Anhydro- 
tellurate by Zinc to the Treatment of Tetradymite and to 
the Estimation of Tellurium in this Mineral. Pierre Hvu1or 
(Bull. Soc. chim., 1920, [iv], 27, 100—101. Compare preceding 
abstract).—The tetradymite is first treated with dilute hydrochloric 
acid to remove the calcareous gangue. The powdered material is 
then dissolved in hot concentrated nitric acid, the solution being 
evaporated to dryness and the residue fused with twice its weight 
of potassium nitrate. The resulting mass contains potassium 


INORGANIC CHEMISTRY. 


sulphate and selenate, bismuth oxide, and potassium anhydro- 
tellurate. The sulphate and selenate are removed with boiling 
water, and the residue is digested with dilute hydrochloric acid, 
whereby the bismuth oxide is dissolved out. The residue, after 
washing with dilute hydrochloric acid, is suspended in the same 
acid and some zine is added. The whole of the tellurium is 
deposited in a pure state, and may be collected, dried, and weigh 

after the whole of the zinc has dissolved. W. G. 


Reversible Oxidation of Sodium Nitrite. C. Maricyon 
and E. Monnet (Compt. rend., 1920, 170, 180—182).—Sodium 
nitrite, when heated in an atmosphere of oxygen at a pressure of 
175 atmos. and at a temperature graduaily rising from 395° to 
530° during nine hours, is almost completely oxidised to sodium 
nitrate, the heat of formation of the nitrate being given by 


2NaNO, sol. + O, gas = 2NaNO, sol. + 45 Cal. 


The reaction is too slow to be of practical use. 


Calcium nitrite may similarly be converted into calcium nitrate. 
W. G. 


Some Properties of Sodium Nitrite. C. Marticnon and 
(Mttz.) G. Marcuat (Compt. rend., 1920, 170, 232—233).—The 
authors find for the m. p. of sodium nitrite 276°9° (corr.). Its 
heat of solution is expressed by NaNO, sol. + Aq = NaNO, diss. 
- 3:52 Cal. Its heat of decomposition in aqueous solution by dilute 
sulphuric acid is given by 


2NaNO, diss. + H,SO, diss. = Na,SO, diss. + 2H NO, diss. + 2 x 4°6 Cal. 
From this equation and known data they deduce 
HNO, diss. + NaOH diss. = NaNO, diss. + H,O + 11°1 Cal. 


and 
N gas + O, gas + Na sol. = NaNO, sol. + 88°52 Cal. 


Nitrous acid resembles nitric acid in its behaviour towards the 
following indicators: phenolphthalein, cochineal, litmus, p-nitro- 
phenol, brazilin, and iodoeosin, but decomposes others, like 
helianthin. 

Aqueous sodium nitrite is not oxidised at 100° by prolonged 
contact with oxygen under a pressure of 50—55 atmos., even in 
the presence of a catalyst. W. G. 

Ammonium Silicate. III. Roserr Scnuwarz and Ricnarp 
Sovarp (Ber., 1920, 53, [B], 1—17. Compare A., 1917, ii, 31; 
1919, ii, 283).—The authors have studied the electrical conductivi- 
ties of solutions of dioxodisiloxane, monosilane, and silicic acid 
obtained from pure and technical sodium silicate, silicon tetra- 
chloride, and tetrafluoride in ammonia, in order to determine 
whether there are any indications of the existence of ammonium 
silicate or of different molecular complexity in silicic acid of various 
origins. The increment of the conductivity of ammonia solutions 
suggests that salt formation does take place, just as the lowering 
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of the conductivity of sodium hydroxide by silicic acid points to the 
same conclusion. The dialysis of the preparations and the 
technique of the measurements are described. 

It was soon found that the percentage of water in the prepara- 
tion had a great influence on the conductivity, partly due to the 
different rates at which the silicic acid entered real solution. _In 
order to eliminate this factor, or to follow it more closely, the 
solutions were filtered through an ultra-filter after determining the 
conductivity, and the amount of silica estimated. The quotient, 
increment of conductivity/dissolved SiO,, Ak/m=Q, therefore 
affords a clue to the molecular complexity of the silicic acid. The 
experiments show that a decrease in the proportion of water in 
the dioxodisiloxane or silicic acid preparation is accompanied by 
a fall in the value Q, not, however, gradually, but apparently in 
three stages. In the case of dioxodisiloxane, the value @Q is about 
75 when the material contains about 4°5% of water, about 50 if the 
proportion of water is 2%, even though the silicic acid may imbibe 
more water on keeping, and about 25 if the preparation is almost 
dry. Similarly with the various silicic acid preparations; no 
matter what their origin, the nearly dry specimens give a value of 
about 25, and those rich in water about 75. After ignition, how- 
ever, silica causes no increment in the conductivity of ammonia 
solutions. The different values of Q suggest, therefore, that the 
dissolved silicic acid exists in three forms, of molecular weights in 
the ratio 1:2:3. The simplest forms are derived from dioxodi- 
siloxane or monosilane, the direct hvdrolysis of the latter in 
ammonia solutions being the most satisfactory way of preparing 
ammonium silicate solutions. J.C. W. 


Silver Peroxide and the Valency of Silver. H. C. P. 
Weser (Trans. Amer. Electrochem. Soc., 1917, 32, 391—404).— 
A number of experiments are described which were designed for 
the preparation of salts of silver in which the metal has a valency 
greater than unity. Except in the case of the peroxy-nitrate, the 
results were negative. This compound, 2A¢.0,,AgNO., is formed 
on the anode during the electrolysis of silver nitrate, but if 15—25% 
of nitric acid is added to the solution there is no deposit, but a 
brown solution is formed. This solution, on examination, is found 
to contain both negative and positive silver containing ions. The 
valency of the silver in the oxide portion of this salt is discussed. 
Two formule are put forward for the oxide part of the salt, 
Ag,AgO, (analogous to red lead) or Ag(AgO,), (analogous to mag- 
netic iron oxide). The transference experiments show that one- 
third of the silver is cathodic and bivalent and two-thirds anodic 
and tervalent, which leads to the formula Ag(AgO,),. This 
indicates that the oxide portion of the peroxy-nitrate is the silver 
salt of an unstable argentic acid, HAgQ,. J. F. 8. 


Lead Borates. H. V. Tuompson (Trans. Engl. Ceram. Sot. 
1918-1919, 18, 510—511).—The white precipitate formed by mix 
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ing cold concentrated solutions of lead nitrate and borax is of in- 
definite composition, and does not necessarily consist of lead meta- 
borate, Pb(BO,),,H,O, as stated by Rose (Ann. Phys. Chem., 1833, 
99,455). The precipitate formed by adding an excess of a solution 
of borax to a solution of a lead salt consists of lead metaborate, and 
not the polyborate, 2Pb0,3B,0,,4H.O, as stated by Soubeiran (J. 
Pharm. Chim., 1825, 11, 31). 

On boiling the metaborate with an excess of boric acid solution, 
no definite chemical compound is formed, in contradiction to Abegg 
(“Handb. anorg. Chem.,” 1909, 8, ii), who states that the com- 
pound PbO,2B,0;,4H,O is produced. 

The author confirms a statement by Le Chatelier (Bull. Soc. 
chim., 1899, [iii], 21, 35) that the compound PbO,3B,0, is formed 
on fusing boric acid and lead carbonate and extracting the mass 
with water to remove boric acid. [See also J. Soc. Chem. Ind. 


1920, March. ] A. B. 8. 


Behaviour of Cerium Carbide towards Nitrogen. Fr. 
Ficuter and Cur. Scnétiy (Helv. Chim. Acta, 1920, 3, 164—172). 
—The requisite finely divided cerium carbide is prepared by heat- 
ing a mixture of cerium dioxide (1 mol.) and carbon (6 atoms) in 
a graphite tube in an electric vacuum-oven at 1600°. It is found 
that this material, in spite of its apparent similarity to calcium 
carbide, does not yield any compound with nitrogen at 1250° which 
contains both carbon and nitrogen, but that the carbon is replaced 
by nitrogen, with the formation of cerium nitride. The possi- 
bility of the formation of cyanides and cyanamides from carbides 
appears to exist solely in the groups of the alkali and alkaline 
earth metals, and not in that of the earthy metals; it does not 
depend on the type of the carbide, but on the nature of the metal. 
Cerium carbide also reacts with ammonia at 1250°, yielding the 
nitride, but the action is slower and less complete than when 
nitrogen is used. H. W. 


Some Complex Compounds of Mineral Chemistry. G. 
Ursain (Bull. Soc. chim., 1920, [iv], 27, 81—94).—A lecture 
delivered before the French Chemical Society i. 


Constitution of Ultramarine. lLavurenz Bock (Zeitsch. 
angew. Chem., 1920, 33, 23—24. Compare A., 1915, ii, 460; 1917, 
ii, 475).—Experiments on the action of ammoniacal silver chloride 
solution on artificial ultramarines are described. It is concluded 
that the blue rich in silica and sulphur, and based on the formula 
Al,0;,3Si0,, is a definite chemical compound containing sodium, 
sulphur, aluminium, and silica in definite proportions; the same is 
true of the blue poor in silica but rich in sulphur. Further, the 
ultramarines are analogously constituted to the aluminium silicates. 
A table is given showing the known ultramarines and _ their 
relationship to natural and artificial silicates. J. K. 
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Equilibrium in Blast Furnace Reactions. Ernst Terres 
and Auret Poneracz (Zeitsch. Elektrochem., 1919, 25, 386—407). 
—The equilibrium of the reaction Fe+CO, — FeO+CO has been 
studied by a number of different observers, whose results show 
considerable divergencies. A fresh investigation has therefore been 
made on rather different experimental lines from those used 
hitherto. The reaction was studied from both sides, starting on 
the one hand from pure iron (iron wire or ferrum limatum) and 
carbon dioxide, and on the other from oxidised iron (prepared by 
oxidising pure iron with carbon dioxide) and carbon monoxide. 
The reaction was carried out in a pear-shaped glass vessel, which 
could be heated to any desired temperature in an electric furnace. 
For a full description of the special apparatus used, which embodied 
many devices for convenience and greater accuracy, the original 
must be consulted. 

The usual procedure in studying such reactions as the one under 
consideration is to allow the reacting substances to remain in con- 
tact at the particular temperature until equilibrium is reached, 
and then to analyse the products. This method was used by Baur 
and Glaessner (A., 1903, ii, 423), who plotted the composition of 
the gases at the end of the reaction against the temperature and 
obtained two distinct curves, the one obtained from the starting 
materials, iron and carbon dioxide, having a well-marked minimun, 
and the other, from ferroso-ferric oxide and carbon monoxide, 
showing an equally prominent maximum. The present authors 
allowed the reaction to proceed for a definite time at each par- 
ticular temperature, and at the end of this time the gases were 
analysed. The reaction was studied over the temperature range 
550° to 950°. The results are plotted in the form of four curves, 
two showing the composition of the gas mixture after seven hours, 
starting from either side of the equation, the other two after 
sixteen hours. Each curve is a straight line, the proportion of 
carbon monoxide in the mixed gases increasing steadily with the 
temperature. All four curves converge towards a point at about 
950° with about 75% of carbon monoxide, showing that in seven 
hours equilibrium is already attained at this temperature. The 
two sixteen-hour curves lie between the seven-hour curves, quite 
close together, and converge at about 810°, showing that at this 
temperature equilibrium is reached in sixteen hours. The true 
equilibrium curve evidently lies about midway between the two 
sixteen-hour curves. Contrary to the results of Baur and 
Glaessner, the same equilibrium point is reached from either side 
of the equation, and the curve shows no maximum or minimum. 
These results are in agreement with those obtained by Schenck and 
his co-workers (A., 1903, ii, 423; 1905, ii, 526; 1907, ii, 470) and 
by Levin (A., 1912, ii, 1176). 

Very careful experiments showed that the composition of the 
gas phase at equilibrium depends on the quantity of the solid 
phase present, the proportion of carbon monoxide increasing with 
increasing amounts of iron. This can be explained on the assump- 
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tion that the ferrous oxide phase is a solid solution of two com- 
ponents. A method for analysing the solid phase was devised, and 
it was shown that this always contained ferric iron. The propor- 
tion of ferrous to ferric oxide never corresponded with the com- 
position Fe,O,. It was also shown that no other constituent was 
present in the solid phase. The fall in pressure always observed 
when carbon dioxide and iron are first heated together is due, not 
to any chemical reaction, but to absorption of the gas by the metal. 
[See also J. Soc. Chem. Ind., 1920, 193a.] E. H. R. 


Behaviour of Iron in Contact with Sulphuric Acid. C. E. 
Fawsirr and A. A. Pain (J. Proc. Roy. Soc. N.S. Wales, 1918, 52, 
396—405).—Differences in electrochemical behaviour show that no 
real similarity exists between iron which is slowly dissolving in 
concentrated sulphuric acid and iron rendered “ passive” by dip- 
ping into nitric acid. The slowing down or cessation of the reaction 
is due apparently to the formation of a form of ferrous sulphate 
monohydrate on the surface of the iron. Although, generally speak- 
ing, increased dilution of the acid with water results in greater 
reactivity, certain anomalies were observed in this respect, notably 
that 89°3% acid has considerably less solvent action than either 
weaker or stronger acid of 94%, 90°9%, 87°9%, or 85% strength. 
The solvent effect is in all cases noticeably increased by shaking the 
containing vessel. G. F. M. 


The Critical Points of Self-hardening Steels. P. Drvzan 
(Compt. rend., 1919, 169, 1043—1045).—It has previously been 
shown (A., 1917, ii, 477) that there is a distinct discontinuity 
between the formation of perlite or troostite and martensite, the 
critical point corresponding with the formation of the former being 
“A” and of the latter “ B.” It is now noted from a study of the 
cooling curves of a nickel-chrome—copper steel, which, starting from 
different initial temperatures, was cooled from 700° to 100° in about 
one hundred and fifty minutes, that the formation of martensite 
apparently occurs in two stages denoted by critical points B, and 
B,. The point A is indicated only when the critical temperature of 
cooling is 790°. When this temperature rises to 800°, A is con- 
siderably suppressed and the critical point B, appears at about 
420°. If the steel is cooled from 850° the second point B, occurs 
at about 230°, and if cooled from still higher temperatures B, dis- 
appears and the point B, exists alone. If only the point A is in 
evidence during cooling the steel is relatively soft, but becomes 
harder when B, predominates and still harder when B, appears. 
It is concluded that for the steel studied the maximum hardness is 
reached in at least two stages, and that for the same steel there 
may be several martensitic forms. W. G. 


The Formula of Chromium Hydroxide. Muu. Z. 
JovitscuitscH (Helv. Chim. Acta, 1920, 8, 46—49).—The solubility 
of chromium hydroxide in ammonia and the preparation from such 
solutions of complex salts which invariably contain 10H,O (compare 
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A., 1913, ii, 223) leads the author to assign the formula 
Cr,(OH),0,,10H,O or Cr,(OH),,0,9H,O to chromium hydroxide. 
Stronger evidence in favour of such formulation is found in the 
absorption of carbon dioxide from the air by chromium hydroxide 
with the formation of a carbonate, CO;,2Cr,(OH),,8H,O, to which 


Cr,(OH),* | Cr,(OH),*O | 
the formula Cr UH} 009 HO or OC Gr OH} o> CO.10H,0 


is ascribed (compare A., 1914, ii, 373). H. W. 


Chromium Chromate, CrO,,Cr,0,,7H,0. Mu. Z, 
Jovirscuitscu (Helv. Chim. Acta, 1920, 3, 40—46).—When a solu- 
tion of chromium oxide in nitric acid (compare A., 1912, ii, 261) is 
evaporated until excess of acid is removed and the residue is dis- 
solved in water and treated with ammonia, a dark brown, almost 
black product is obtained, analyses of which are in agreement 
with the formula Cr,(OH),,H,O or CrO;,Cr,0;,7H,O. The loss 
of 1H,O over sulphuric acid, of 2H,O at 105°, and of 6H,O at 205° 
is more readily explained by the former, but the chromium con- 
tent and particularly the possibility of the preparation of anhy- 
drous chromium chromate from the substance, lead the author to 
give preference to the latter. The substance is somewhat unstable 
and loses chromium trioxide when repeatedly washed even with 
warm water. It forms a very suitable initial material for the pre 
paration of pure chromium hydroxide free from alkali, which is 
effected by boiling a solution of the substance in concentrated 
hydrochloric acid with alcohol until reduction is complete and 
subsequently adding ammonia in excess. 

Anhydrous chromium chromate cannot be prepared by heating 
the hydrated product, since decomposition occurs before the last 
molecule of water is removed; it may, however, be obtained as a 
porous, black mass by dissolving chromium oxide in nitric acid, 
evaporating the solution to dryness, and cautiously heating the 
residue to 290°. The analytical data agree equally well with those 
required for the peroxide, CrO,, but the readiness with which the 
substance is converted by ammonia, alkali carbonate, or hydroxide 
or by boiling water into chromium hydroxide and chromate is 
interpreted in favour of a salt-like constitution. H. W. 


Electro-deposition of Nickel. L. D. Hammonp (Trans. Amer. 
Electrochem, Soc., 1916, 30, 103—134).—The best conditions for 
securing a satisfactory anode corrosion in the electro-deposition 
have been sought by studying the polarisation pressures and the 
current efficiency obtained with anodes of cast nickel, electrolytic 
nickel, and annealed nickel in solutions of nickel sulphate contain- 
ing measured amounts of boric acid and nickel chloride. The 
experiments show that although cast nickel anodes corrode fairly 
well in simple sulphate solutions to which boric acid has been added, 
the best results are obtained when the purest electrolytic nickel in 
nickel sulphate solutions containing chloride is used. Nickel 
chloride is to be preferred to other chlorides, as its addition does 
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not decrease the concentration of nickel in the electrolyte. It is 
shown that 6 grams of nickel chloride per litre produce a good 
anode corrosion, and that the best results are secured by increasing 
the concentration of nickel chloride to 15 grams per litre. The con- 
ditions necessary for the direct electro-depositicn of nickel on zinc 
have been investigated. It is shown that nickel can be directly 
deposited on zinc from the baths used to deposit nickel on more 
electronegative metals if a higher initial current density is em- 
ployed than is usual when using these baths for their ordinary 
purposes. An electrolyte consisting of 120 grams of nickel sul- 
phate, 15 grams of nickel chloride, 30 grams of boric acid, and 
1000 ¢.c. of water may be used to deposit nickel on zinc, copper, 
brass or iron. ‘lo deposit on copper a current density varying trom 
a few tenths of an ampere to 4 or 4 amperes may be used, but to 
deposit on zinc a current density of not less than 3 amperes must 
be employed. 1t is suggested that whilst the above-named bath 
produces good deposits on flat strips of zinc, it will probably give a 
deposit with black streaks if irregular objects are to be plated. 
The following bath composition, however, produces perfect deposits 
on irregular objects: 240 grams of nickel sulphate, 15 grams of 
nickel chloride, 30 grams of boric acid, 175 grams of sodium citrate, 
and 1000 c.c. of water. ‘This bath gives good deposits with current 
densities 0°3>—-7 amperes per sq. dem. if pure nickel anodes are 
used. The two baths named are very rapid in their action. Nickel 
has been deposited directly on zinc from a /2-solution of hydro- 
chloric acid containing 120 grams of nickel sulphate per litre. 
Sodium citrate has a beneficial effect on baths for the direct nickel- 
ing of zinc, which is not due to a change in the potential of zinc, 
but to a decrease in the rate of deposition by immersion. Sodium 
potassium tartrate and sodium malate have a similar action, but 
they do not permit the use of so high a current density as the 
citrate bath. The substitution of nickel ammonium sulphate by 
nickel sulphate in nickeling baths is recommended. To ensure a 
good deposit of nickel it is essential that the bath should be slightly 
acid, and it is for this purpose that boric acid is added. The tunc- 
tion of the boric acid is therefore to maintain a small but fairly 


constant concentration of hydrogen ions in the electrolyte. 
J. F. 8. 


Isolation of Molybdenum and working up of Molybdenum 
Residues. 5S. Matowan (Chem, Zeit, 1918, 42, 410).—To 
recover molybdic acid used as a precipitant in phosphorus deter- 
minations, the liquor is precipitated with sodium or calcium phos- 
phate. The yellow precipitate, after being washed and dried, is 
heated with excess of concentrated sulphuric acid until solution is 
complete and the acid colourless. The cold liquid is poured into 
eight to ten times its volume of water, and the molybdenum precipi- 
tated with excess of ferrocyanide. The precipitate is collected after 
three hours, washed with dilute ferrocyanide solution until all the 
acid is removed, dried, separated from the paper, and ignited at 
a dark red heat to incipient fusion. The cooled product is leached 

6**—2 
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twice with hot water, then extracted with ammonia, which dis- 
solves molybdic acid. The colourless solution is filtered, evaporated 
to dryness, the residue dissolved in a little water and hydrogen 
peroxide, and the solution boiled to oxidise any lower oxides. The 
resulting solution of ammonium molybdate is diluted until it has 
D 1°09 (that is, 10 per cent.). W. R. S. 


Reversible Reaction of Water on Molybdenum. Gzorcezs 
Cuaupron (Compt. rend., 1920, 170, 182—185).—A study of the 
system water vapour—molybdenum-hydrogen—molybdenum dioxide 
over the temperature range 700—1100°. The values of 
K=Ppy,0/Pu, obtained by the oxidation of the metal or the reduc- 
tion of the oxide agree closely. Plotting log KX against 1/7, the 
points obtained lie on a straight line within the temperature 
interval considered. W. G. 


The Violet Compounds of Uranium. J. Atoy and E. 
Roper (Bull. Soc. chim., 1920, [iv], 27, 101—105).—The produc- 
tion of violet compounds of uranium as described by Aloy (compare 
A., 1901, ii, 317) is not an exceptional phenomenon, but quite 
general, and does not necessarily involve the action of light. It is 
necessary to distinguish between salts of inorganic acids and salts 
of organic acids. Salts of the first type must be used in exactly 
neutral solution and in the presence of a readily oxidisable sub- 
stance. Both violet and ultra-violet rays cause the production of 
violet precipitates, the ultra-violet rays being the more active. The 
action of light is not always necessary, and it is shown that these 
violet compounds are obtained whenever a uranous and a uranic 
salt are present together at the requisite temperature in a neutral 
or feebly acid medium. 

In reality, there exist a large number of violet compounds of 
uranium, having an analogous constitution, all of which, by loss of 
their acid radicles, tend to become transformed into the green, 
hydrated oxide, U,0,,2H,0. W. G. 


Soluble Metastannic Acid. Hans Kreis (Schweiz. Chem. 
Zeit., 1919, 389).—Spongy tin is dissolved in a solution of ferric 
nitrate in nitric acid, D 1°23, and, after the vigorous reaction has 
subsided, hot water is added. The resulting, slightly opalescent 
solution contains colloidal metastannic acid, and may be repeatedly 
evaporated to dryness, with or without addition of more nitric acid, 
without precipitation of the tin (compare Antony and Mondolfo, 
A., 1899, ii, 330). The author considers that the ferric hydroxide 
formed by dissociation of the ferric nitrate acts as a protective 
colloid. A. R. P. 


The Question of the Existence of Zirconium Monoxide. 
R. Scuwarz and H. Detster (Ber., 1920, 58, [B], 1. Compare this 
vol., ii, 42).—A recognition of similar work by Wedekind (A., 1913, 
ii, 225). J.C. W. 
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Electrolysis of Aqueous Solutions of Vanadium Salts. 
SIEGFRIED Fiscuer, jun. (Trans. Amer. Electrochem. Soc., 1916, 
30, 175—228).—Several hundred experiments are described in 
tabular form, which have been made with the object of depositing 
metallic vanadium from aqueous solutions. After a resumé of the 
literature of the deposition of vanadium, the author describes fifty- 
five experiments made with Cowper-Coles vanadium electrolyte 
(1:75 vanadium pentoxide, 2°00 sodium hydroxide, 160-0 water, and 
after boiling 32°0 hydrochloric acid) (A., 1899, ii, 755). It is found 
that in no circumstances can metallic vanadium be obtained 
from this electrolyte. The reduction of the electrolyte is limited in 
most cases to the vanadyl state, which is blue (V,O,). A reduction 
occurs in practically all the experiments. At temperatures of 90° 
or above, the reduction may be taken to the lavender colour (V,0,). 
Lead electrodes alone give a reduction to the sesquioxide (V,O3), or 
green state, at temperatures below 90°; above 90° the electrolyte 
is reduced to the lavender state. Carbon electrodes reduce the 
electrolyte to the green state. At temperatures below 90° 
platinum electrodes reduce the electrolyte to the blue vanadyl state 
only, and the current density has no influence on this. At tem- 
peratures above 90° the lavender state is reached only when porous 
cells are used. The black deposit obtained by Cowper-Coles on 
platinum electrodes is not a vanadium compound, but platinum 
hydride. A number of experiments (112) were made with solutions 
of vanadium pentoxide in sulphuric acid in the presence of various 
concentrations of aluminium sulphate, magnesium sulphate, am- 
monium sulphate, hydrofluoric acid, boric acid, or silicic acid, using 
electrodes of platinum, carbon, lead, and mercury. When platinum 
electrodes were used a black film was obtained, which contained no 
vanadium. In no case was metallic vanadium obtained. Solutions: 
of vanadic acid in hydrochloric acid, sulphuric acid, nitric acid, 
hydrofluoric acid, lactic acid, ethyl hydrogen sulphate, and tartaric 
acid were electrolysed, as well as a series of solutions of vanadic 
oxide in alkali hydroxide, but in no case could metallic vanadium 
be obtained. The reason for the failure to obtain metallic vanadium 
is the very large heat of formation of vanadium salts. Thus the 
oxide V.O, has a heat of formation 441000 cal. ; V.O3, 353200 cal. ; 
VO, 104300 cal. J. F. &. 


Formation and Nature of Black Antimony Trisulphide. 
Ferruccio pE Bacuo (Annali Chim. Appl., 1919, 12, 143—152). 
—On heating red antimony trisulphide in carbon dioxide, there is 
no material difference in the loss of weight at temperatures from 
150° to 300°, the change to the black modification taking place at 
212°, whilst in a current of hydrogen sulphide the change occurs 
at 207°. By adding ammonium chloride to the red sulphide, the 
temperature of the change in carbon dioxide is lowered (for 
example, to 170°), whilst the presence of antimony chloride reduces 
the temperature still further. Thus in the case of a mixture of 
equal parts of antimony trisulphide and trichloride, the black 
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coloration appeared at 125°. Metallic silver also has a favourable 
influence on the transformation. The action of ammonium chloride 
in boiling solution also promotes the formation of the black sulphide 
to an extent depending on the concentration of the solution, whilst 
the rapidity of the transformation stands in relationship to the 
degree of hydrolysis of the ammonium chloride, and consequent 
acidity of the solution. The presence of antimony trichloride 
facilitates this conversion, which is accelerated by the presence of 
hydrochloric acid, antimony trisulphide, and potassium nitrate at 
high concentrations. Concentrated solutions of electrolytes, such 
as sodium chloride, ammonium sulphate, or potassium nitrate alone 
have no effect on the transformation, which is therefore not merely 
the result of molecular condensation. The conversion always takes 
place when the conditions permit of immediate contact between 
the red antimony trisulphide and antimony trichloride, whether 
added as such or formed in the solution. It is probable that the 
following reaction takes place: 2Sb,S8,+ 2SbCl, —> 6Sb+38,Cl.. 
It is also probable that the trace of free antimony thus formed, or 
that produced by dissociation of the red trisulphide when heated, 
forms in the colloidal condition a solid solution with the antimony 
trisulphide. This decomposition, which occurs in the process of 
drying in analytical work, is too small to be detected gravimetric- 
ally. On heating the red trisulphide, there is a gradual increase 
in the specific gravity, but the conversion into the black modifi- 


cation is not indicated by any sudden rise in the specific gravity. 
C. A. M. 


The Action of Aqua Regia on Gold-Silver Alloys in the 
Presence of Ammonium Salts. Witurm Brancn Powtarp 
(T., 1920, 117, 99—103). 


Mineralogical Chemistry. 


Colloid Colour Substances in Minerals. C. Doerrer 
(Kolloid Zeitsch., 1920, 26, 23—27).—A theoretical paper in which 
it is shown that the colours of many minerals are due to small 
quantities of impurities, which may be the same in differently 
coloured minerals. The nature of the colour depends on the size 
of the particles of the pigment. Change in the colour effected by 
heating or by the action of radium rays is due to a change in the 
dimensions of the particles. J. F. 8S. 


A Markedly Ceritic Fluoapatite from Latium. I. Britucci 
and L. Grassi (Gazzetta, 1919, 49, ii, 232—-246).—A nodule 
included in the building stone known as “peperino,” occurring in 
a cave in the Ariccia district, is found to consist principally of 
olivine and biotite, together with numerous small, shining, crystal- 
line aggregates having a radiating, fibrous structure and a pale 
emerald-green colour. This green mineral, PD 3°23—3°29, 
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n 1:-63—1°65, is a fluoapatite containing comparatively large pro- 
portions of rare earths; analysis gave: 
Rare earth 
CaO. oxides. FeO. P,O;. SO . F. Total. 
50°86 5-24 1-92 35:5 2-59 3°37 99-48 


The rare earths present are ceritic and not yttric in character, the 

presence of cerium, didymium, and lanthanum being demonstrated. 

A summary is given of the literature dealing with apatites con- 

taining rare earths. In the apatite of Narsarsuk, Flink (A., 1900, 
ii, 410) found 3°36% of yttric oxides and 1°52% of ceritic oxides. 
=> me Os 


The Origin of the Beds of Sodium Carbonate in Peru. 
Emm. Pozzi1-Escot (Bull. Soc. chim., 1919, [iv], 25, 614—617).— 
It is suggested that the sodium sulphate of the soil dissolves in the 
water which gradually collects in natural depressions, forming salt 
marshes, with an abundance of vegetation suited to the conditions. 
The sulphate in contact with the plants and alge becomes reduced 
to sulphide, which is then in its turn decomposed by carbon dioxide, 
either atmospheric or that resulting from local vegetative combus- 
tion, with the resulting formation of sodium carbonate or sodium 
hydrogen carbonate. The industrial possibilities of these deposits 
are discussed. W. G. 


Mineralogy of Sweden. Gust. Frinkx (Arkiv Kemi Min. Geol., 
_ 1917, 6, No. 21, 1—149).—In Part IV of his “Mineralogy of 
Sweden,” the author gives detailed descriptions of forty-five 
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* Including Fe 0-10, Cl trace. 

+ Including ZnO 0-90, K,O 0-09, Na,O 0-40, SO, 0-63, Cl 0-12. 

t Including Na,O 0-06, K,O 0-17, CO, 0-26. § Including Cl 0-10. 
| Including F 0-15. ** Including TiO, 0-11, K,O 0-24, Na,O 0-45. 
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species belonging to the silicate group. Analyses are given 
of the following: I and II, barysilite of different types 
from Jakobsberg; formula, Pb,Si,O; Ganomalite, III, from 
Jakobsberg, IV from Lingban. V, trimerite from Jakobsberg; 
formula, G1,Si0,,(Mn,Ca),SiO,. VI, harstigite from Harstig mine; 
formula, Gl,Ca,Si,0,,. VII, epidote from Nols felspar quarry, 
Gota. Prehnite, VIII from Uppsala district, IX from Hiastherg 
estate, near Falun, X from Sjésa iron mine, near Svarta. 


L. J. 8. 


Presence of Lithium in the Salts of Vesuvian Fumaroles. 
L. DE Luise (Gazzetta, 1919, 49, ii, 328—-329)—The salts from 
the fumaroles of the crater of Vesuvius have the composition: 
potassium chloride, 20°521%; sodium chloride, 79-458%; iron and 
aluminium, traces. Sometimes lithium is present in small propor- 
tion, and in one instance 180 grams of the mixed chlorides were 
found to contain lithium chloride corresponding with 0°07 gram of 
lithium sulphate. 7 oF 


‘ 


Analytical Chemistry. 


Qualitative Analysis in the Presence of Phosphoric Acid. 
Hernricu Remy (Zeitsch. anal. Chem., 1919, 58, 385—392).—The 
following procedure is recommended for the qualitative analysis of 
a solution containing various metals, etc., and phosphoric acid. 
Heavy metals are first separated by means of hydrogen sulphide; 
the filtrate from the sulphide precipitate is boiled to expel hydrogen 
sulphide, filtered, heated with the addition of a small quantity of 
nitric acid, then nearly neutralised with ammonium carbonate, 
treated with an equal volume of concentrated ammonia, and an 
excess of ammonium phosphate is added. Aluminium, chromium, 
iron, calcium, strontium, barium, manganese, and magnesium are 
precipitated, whilst zinc, nickel, cobalt, and alkali metals remain 
in solution. The precipitate is dissolved in warm dilute hydro- 
chloric acid, potassium sulphate solution is added, and the precipi- 
tated alkali earth sulphates are collected on a filter and separated 
and identified in the usual way. The filtrate from the sulphates 
is boiled with the addition of sodium acetate and ammonium 
chloride; iron, chromium, manganese, and aluminium are precipi- 
tated, whilst magnesium and a small quantity of calcium remain in 
solution. The precipitate is dissolved in hydrochloric acid, boiled, 
nearly neutralised with sodium carbonate, and then poured into a 
mixture of hydrogen peroxide and 20% sodium hydroxide solution. 
Tron and manganese are precipitated, whilst chromium and 
aluminium are converted into soluble chromate and aluminate 
respectively. The filtrate from the first phosphate precipitate, and 
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containing the zinc, etc., is heated, treated with ammonium 
sulphide, the precipitate is collected (the filtrate from this pre- 
cipitate contains the alkali metals), and the zinc sulphide is dis- 
solved in dilute hydrochloric acid, in which nickel sulphide and 
cobalt sulphide are insoluble. The hydrochloric acid solution is 
then rendered strongly alkaline with sodium hydroxide, heated, 
diluted, and filtered; zine is precipitated from the filtrate as 
sulphide after the addition of acetic acid. Nickel and cobalt are 
separated and identified in the usual way. WW. Fs & 


Method of Stating Analytical Results. A. Tuiet (Chem. 
Zeit., 1920, 44, 81—82)—A discussion advocating the use of 
equivalent units in expressing the results of analysis. W. P. 8S. 


Influence of Temperature on the Strength of Standard 
Solutions in Quantitative Analysis. Yuxicui Osaka (J. Tokyo 
Chem. Soc., 1919, 40, 424—449).—The tables previously published 
(ibid., 1911, 32, 450) showing the changes in the concentration of 
standard solutions at different temperatures, taking 15° as the 
standard temperature, have been extended for temperatures from 
5° to 30°, each being compared with three standards, at 15°, 20°, 
and 25°. Nineteen tables are given for V- and W/10-oxalic acid, 
NV-hydrochloric, nitric, and sulphuric acids, V- and W/10-sodium 
carbonate, W/10-sodium hydroxide, V/10- and WN/100-sodium 
chloride, WV/10- and WN/100-silver nitrate, WV/10- and W/100« 
potassium permanganate, V/10-ammonium thiocyanate, and water. 
The change in the concentration of the solution and in the volume 
of the flask produced at different temperatures is recorded. The 
results are summarised in the following table: 


Standard temp. : : 20°. 25°. 
—_—_—_—_————. oe 
Solution temp. : A 30°. 5°. 30°. 5°. 30°. 
0-99508 1-00393 0-99655 1-00559 0-99819 
0-99521 1-00374 0-99664 1-00534 0-99820 
0-99516 1-00371 0-99658 1-00534 0-99822 
0:99516 1-00365 0-99659 1-00526 0-99818 
0-99580 1-00279 0-99698 1-00422 0-99840 
0-99608 1-00264 0-99718 1-00395 0-99849 
NaCl (0°1N) ° 0-99642 1-00201 0-99735 1-00321 0-99854 
AgNO, (0°1N) . 0-99640 1-00202 0-99737 1-00321 0-99856 
NH,CNS (0°1N) ° 0-99639 1-00199 0-99734 1-00322 0-99856 
KMnO, (0°1N) 00096 0-99643 1-00193 0-99737 1-00312 0-99856 
Na,CO, (0°1N) 00095 0-99675 1-00177 0-99757 1-00287 0-99866 
H,C,0, (0°1N) : 0-99674 1-00161 0-99757 1-00270 0-99866 
NaCl (0-01N) ° 9 0-99649 1-00178 0-99738 1-00295 0-99853 
AgNO, (0-01N) . 9 0-99655 1-00177 0-99743 1-00294 0-99858 
KMn0O, (0-01N) ° 0-99653 1-00181 0-99745 1-00294 0-99858 
H,0 0:99661 1-00174 0-99751 1-00288 0-99864 


The average from all equinormal solutions is given in the final 
table for each temperature from 5° to 30° against three standard 
temperatures. This table could be used for any V-solution, within 
error of 5 in 10,000. Another table is given which could be applied 
for any solution less than 0°1N within error of 5 in 10,000. It is 
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pointed out that maximal errors for two solutions of equal strength 
made at two extreme temperatures (5° and 30°) is 7:1000 for WV 


and 5:1000 for solutions less than 0-1/7. 
CHEMICAL ABSTRACTS. 


The Effect of a Change in Temperature on the Colour 
Changes ofMethyl-orange, and on the Accuracy of Titrations, 
Henry Tomas Tizarp and Jonn Recinatp Harvey WauisTon (T., 


1920, 117, 150—156). 


Indicator Papers. D. J. pe Jona (Pharm. Weekblad, 1919, 
56, 465—467).—An extension and amplification of previous com- 
munications (ibid., 179, 238, 328, 404, 405). If a drop of acid is 
placed on ordinary filter paper and tested with methyl-orange, a 
weak reaction will be indicated in a ring surrounding the drop, 
and beyond this will exist a neutral “water ring.” If the paper 
is previously treated with hydrogen chloride, washed, and dried, it 
becomes saturated with hydrogen ions, and further absorption of 
these from the drop will be prevented. A stronger coloration will 
thus result, and will be produced in the whole moistened portion. 


Addition of acid to methylene-blue similarly increases its sensitive- 
ness. W. J. W. 


Use of the Electrometer for Titrations. J. Pinknorr 
(Pharm. Weekblad, 1919, 56, 1218—1234).—The author gives a 
edescription of the apparatus and mode of operation in carrying out 
titrations by the potential method. A difference of potential of 
1 millivolt should be detected by a suitable electrometer. The 
scope of the method and its special applications are discussed at 


some length. W. J. W. 


Use of Arsenious Anhydride in Namias’ Method of 
Volumetric Analysis. Ferruccio p—E Bacno (Annali Chim. 
Appl., 1919, 12, 136—142).—In Namias’s method (A., 1892, 
1374) any given oxidising agent is treated with an excess of arseni- 
ous anhydride in the presence of ammonium acetate, and the boiling 
liquid titrated with iodine solution after the addition of acetic 
acid. Critical experiments have shown that this method is untrust- 
worthy. No blue coloration is given by starch paste with iodine at 
60—70°, and it is therefore useless to employ it as an indicator in 
a boiling solution. The presence of ammonium chloride formed 
from the ammonium acetate when the solution contained hydro- 
chloric acid also influences the results. Equilibrium between the 
reacting substances is then only very slowly attained. Contrary to 
the assertion of Namias, the reaction between arsenious anhydride 
and chromic acid is only complete after prolonged action, and the 
results obtained are invariably too high and not concordant. 


C. A. M. 


New Volumetric Reduction Method with Arsenious An- 
hydride. Frrruccro pe Bacuo (Annali Chim. Appl., 1919, 12, 
153—174).—An oxidising agent is treated with excess of arsenious 


SS ee le ' _—_-_ ce F Se Vu aa 


ANALYTICAL CHEMISTRY. ii. 189 


acid solution in the presence of hydrochloric acid, and the solution 
subsequently titrated with standard potassium bromate solution, 
methyl-orange being used as indicator. To prevent loss through 
volatilisation of arsenic chloride the proportion of hydrochloric acid 
must not exceed 12°8%, a distinct loss occurring when it reaches 15%. 
In many cases the reduction is complete at the ordinary temperature, 
but as a rule it is preferable to boil the liquid beneath a reflux 
condenser. The method gives good results in the analysis of per- 
manganates, in the estimation of manganese dioxide in pyrolusite, 
and the analysis of chlorates and chromates, including lead 
chromate. In the case of mixtures of hypochlorites and chlorates 
the hydrochloric acid is reduced to 5% to retard the action of the 
chlorate during the estimation of the hypochlorites. The acid is 
then increased to 12% and the reduction effected at boiling point, 
when both chlorates and hypochlorites react, and the amount of the 
former is found by difference. [See, also, J. Soc. Chem. Ind., 1920, 
March. } C. A. M. 


Improved Electro-analysis Apparatus. J. L. Jonss (Trans. 
Amer. Electrochem. Soc., 1917, 32, 329—334).—A description of a 
six- and a ten-unit electrically stirred electrolytic apparatus for the 
quantitative analysis of non-ferrous alloys. The electrodes and 
beakers are fixed; stirring is effected by revolving tungsten rods. 
Each electrolysis receives a separate current which may be varied 
between 0°5 and 6°0 amps. A switch and push-button before each 
unit enable the current and #.M.F. to be read at any moment. 

J. F. 8. 


Use of Lead as a Substitute for Platinum in Analysis. 
Cart Hirrer (Zeitsch. angew. Chem., 1919, 32, 380).—Platinum 
basins may be replaced by lead basins for certain quantitative esti- 
mations. Thus in the case of chrome iron ore the mineral may be 
heated with concentrated sulphuric acid in a lead basin on the 
water-bath, and any lead sulphate formed removed without inter- 
fering with the subsequent analysis. The method is suitable for 
the estimation of silicon, aluminium, potassium, and sodium, for 
which silica or silver basins cannot be used. Any alteration in the 
stage of oxidation is prevented by introducing a current of carbon 
dioxide through a porcelain tube inserted into a hole in the middle 
of the lead cover of the basin. C. A. M. 


Catalytic Reduction of Organic Halogen Compounds. 
M. Buscn (Zeitsch. angew. Chem., 1918, 31, 232).—In the catalytic 
reduction of organic halogen compounds by means of palladium, 
hydrazine may be substituted with advantage for a current of puri- 
fied hydrogen. 0°2 Gram of the organic compound is dissolved in 
40—50 c.c. of alcohol; 2 grams of palladinised calcium carbonate, 
or barium sulphate, 2°5 c.c. of 50% potassium hydroxide, 
and 10 drops of ‘ydrazine hydrate are added. The liquid is boiled 
under reflua for thirty minutes, after which the bulk of the alcohol 
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is expelled on the water-bath. The catalyst is filtered off, and the 
halogen determined in the filtrate after acidification with nitric 
acid. W. R. 8. 


Estimation of Organic Chlorine or Bromine by the 
Chromic Acid Method. P. W. Roprrrson (Chem. News, 1920, 
120, 54).—To overcome minor difficulties encountered in the 
chromic acid method of estimating organic chlorine or bromine (T., 
1915, 107, 902), the following modifications are suggested. A 
freshly prepared cold solution of sodium peroxide is used as absorb. 
ing medium instead of sodium hydroxide solution containing hydro- 
gen peroxide. The chromic anhydride may be replaced by halogen. 
free potassium dichromate, and V/20-solutions of silver nitrate 
and ammonium thiocyanate are recommended instead of WV /10-solu- 
tions. Finally, in the case of compounds, particularly liquids, which 
react explosively with the oxidising mixture, the best procedure is 
to cover the substance with a large amount of powdered dichromate 
and run the previously cooled sulphuric acid very rapidly into the 
reaction vessel through a wide funnel by means of a suction pump 
connected with the absorption tube. The reaction vessel is cooled 


in ice until the initial violence of the oxidation has moderated. 
G. F. M. 


Iodometric Estimation of Chloric Acid. I. M. Kotrnorr 
(Pharm. Weekblad, 1919, 56, 460—465).—The direct iodometric 


estimation of chlorate in a strongly acid medium gives high results 
owing to oxidation of hydrogen iodide by atmospheric oxygen. 
Rupp’s method (A., 1918, ii, 125) is satisfactory. It is sufficient, 
however, to use hydrochloric acid to the extent of one and a-half 
times the volume of the chlorate solution, and only 100 c.c. of 
potassium iodide need be added. By using ferrous sulphate, still 
smaller quantities of reagents may be employed. The chlorate solu- 
tion is boiled with 10 c.c. of 4N-hydrochloric acid and ferrous sul- 
phate; 1 gram of potassium iodide is added at 50°, and the solution 
then titrated with slight heating towards the end. W. J. W. 


Estimation of Iodide. I. M. Kotrnorr (Pharm. Weekblad, 
1919, 56, 1029—1035).—Estimations were made by several known 
methods with the same preparation of potassium iodide (0°098J) in 
each case. Winkler’s method (Zeitsch. anal. Chem., 1914, 58, 20) 
gives good results only in absence of bromide. The presence of 
bromide in small quantities does not affect the results in the case of 
those methods in which hydrogen iodide is oxidised to iodine and 
the latter estimated, for example, Volhard’s, Vincent's (A., 1900, 
ii, 166), and Richard’s (Pharm. Weekblad, 1903, 40, 157). In the 
last-mentioned method, it is advisable to let the solution remain for 
two to three minutes after addition of the tartaric acid. Iodide 
may be estimated in presence of bromide by adding benzoic acid 
and potassium iodate, boiling until the iodine has disappeared, then 
adding potassium iodide and sulphuric acid, and titrating back 
with thiosulphate. W. J. W. 
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Estimation of;Oxygen with:Cuprammonium Compounds. 
W. Harunet and M. Muepan (Zeitsch. angew. Chem., 1920, 38, 
35)—In the preparation of ammoniacal copper solution for the 
absorption of oxygen, the usual ammonium carbonate solution em- 
loyed may, with advantage, be replaced by saturated ammonium 
chloride solution. The rate of absorption of oxygen is not affected, 
but the residua! gas is free from carbon dioxide derived from the 
ammoniacal copper solution. W. P. S&S. 


The Volumetric Estimation of Sulphates by Oxidation 
of Benzidine Sulphate with Potassium Permanganate. 
P. L. Hrpparp (Sot Sci., 1919, 8, 61—65).—A modification of the 
method of Raiziss and Dubin (compare A., 1914, ii, 671), full 
details being given. It is shown that both temperature and volume 
are important factors, which should be kept constant. The solu- 
tion for the precipitation of benzidine sulphate should be free from 
organic matter, iron, the heavy metals, nitrates, and phosphates, . 
and should contain between 0°5 and 4:0 mg. of SO,”. It is 
advisable to use an excess of standard permanganate solution, the 
oxidation flask being heated in a boiling-water bath for ten minutes. 
At the end of this time, a slight excess of standard oxalic acid 
solution is run in, and this is then titrated back with the perman- 
ganate solution. W. G. 


Estimation of the Non-protein Nitrogen in Blood. 
B. AtBert (Biochem. Zeitsch., 1918, 92, 397—412).—A modifi- 
cation of the micro-method for estimating the non-protein nitrogen 
in blood. The blood or serum is freed from its protein by the 
addition of colloidal iron and 10% potassium sulphate. The filtrate 
is oxidised with “ micro-sulphuric acid,” consisting of 15 grams 
of nitrogen-free potassium sulphate, 5 grams of pure copper 
sulphate, 100 c.c. of distilled water, and 400 c.c. of pure concen- 
trated sulphuric acid. The distillation is carried out in an 
apparatus described by the author. The distilled ammonia is 
received in ./200-sulphuric acid and estimated iodometrically. 

8. 8. Z. 


Estimation of Urea Nitrogen in Blood (and Urine). 
B. ALBERT (Biochem. Zeitsch., 1919, 93, 82—89).—The Lesser- 
Siebeck micro-method for the estimation of urea nitrogen is con- 
sidered a very suitable one. Some modifications are recommended. 


8. 8. Z. 


Estimation of Small Quantities of Arsenic. W. van 
Run (Pharm. Weekblad, 1919, 56, 1072—1083).—-Various methods 
of estimation of small quantities of arsenic, as in urine, have been 
investigated. Separation of the arsenic from the material under 
test is accurately effected by several methods, as follows: (a) Treat- 
ment with potassium chlorate and hydrochloric acid (Fresenius and 
Babo); (4) absorption by ferric hydroxide (Lockemann and 
Paucke, A., 1911, ii, 720); (c) acidification of the sample with 
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sulphuric acid, addition of solution of bromine in potassium 
bromide, then ammonia and magnesia mixture; (¢) treatment with 
ammonia and magnesia mixture, and addition of sodium phosphate 
(Berntrop). Bloemendaal’s apparatus was used for obtaining the 
mirror; final estimation of this by comparison with a standard 
mirror was not accurate, and the titration method (Berntrop, A., 
1906, ii, 706) was used. Quantities as small as 1 mg. of arsenic 
per litre were estimated. The estimations were also carried out 
with wallpapers, paint, and blind materials. W. J. OW. 


Precision Method for the Estimation of Gasesin Metals, 
H. M. Ryper (Trans. Amer. Electrochem. Soc., 1918, 33, 
197—204).—The metal to be investigated is mounted as a thin 
ribbon or filament in an electric light bulb, which is connected 
to a Toepler pump and exhausted. The temperature of the fila 
ment is then raised by an electric current, and the pump set work- 
ing, so that the gases are continuously removed. The tempera- 
ture is raised in steps of 50° up to the melting point, and the 
gases evolved at each temperature are measured and analysed. 
The bulb is water-cooled to prevent the evolution of gases by the 
glass on heating. Silicon steel was found to give off large volumes 
of gas at 730°. In the analysis, the water vapour and carbon 
dioxide are frozen out by means of liquid air, and the remaining 
gases removed. The carbon dioxide is then removed by substituting 
carbon dioxide snow for the liquid air. The volume of carbon dioxide 
is measured by reading the pressure existing in the apparatus by 
means of a MacLeod gauge. It is then pumped out, and the water 
vapour released into the vessel by removing the refrigerant. The 
pressure due to this is read by means of a mercury U-tube mano 
meter with optical lever attachment. Oxygen is added to the 
residual gases, and the hydrogen, methane and carbon monoxide 
are burnt to carbon dioxide and water, which are estimated 
as before. Carbon monoxide is added to the residual gases, and 
serves, after combustion, to estimate the excess of oxygen and any 
which may have been there originally. Nitrogen is estimated by 
difference. J. F. 8. 


New Absorption Apparatus for Elementary Analysis. 
Fritz Friepricus (Zeitsch. angew. Chem., 1919, 32, 388).—A 
compact form of absorption apparatus is described in which the 
carbon dioxide is absorbed by means of potassium hydroxide solu- 
tion in a helical tube, which is fixed within the bend of a U-tube. 
The latter is charged with calcium chloride instead of soda-lime. 
The use of calcium chloride as a drying agent is preferable to that 
of sulphuric acid when it is a question of equilibrium being 
attained. The binary system CaCl,-H,O, in which the phases 
CaCl,, CaCl,,2H,O, H,O occur, is univariant, and the tension there- 
fore depends on the temperature, but not on the concentration, 
whereas the system H,SO,-H,O, in which only two phases, H,S0,, 
H,O, are formed, is bivariant, and its tension depends on the con- 
centration as well as on the temperature. The use of both drying 
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agents, as hitherto, is unsuitable, since the tension of sulphuric acid 
is lower than that of CaCl,,2H,O. The gas must therefore be 
moistened, not dried, in the calcium chloride tube following the 
sulphuric acid vessel, or the results for hydrogen will be too low; 
under these conditions, calcium chloride dihydrate must be used 
instead of anhydrous calcium chloride. It is therefore advisable 
to discard the sulphuric acid and replace it by es potassium 
hydroxide solution and calcium chloride. . A. M. 


Estimation of Combustible Matter in Silicate and 
Carbonate Rocks. A. ©. Fietpner, W. A. Setvic, and G. B. 
Taytor (U.S. Bureau of Mines, 1919, Tech. Paper 212).—The 
method described is a modification of that devised by Lissner 
(Chem. Zeit., 1910, 34, 37—38), involving digestion of the silicate 
material with hydrofluoric and hydrochloric acids, and combustion 
of the insoluble residue. Carbonate rocks are treated with dilute 
hydrochloric acid to remove calcium carbonate, etc., and the process 
is applied to the insoluble residue. ([See, further, J. Soc. Chem. 
Ind., 1920, 155a.] W. SB. F..?. 


The Estimation of Calcium and Magnesium in Different 
Saline Media. E. Canats (Bull. Soc. chim. 1919, [iv], 25, 
655—658. Compare A., 1919, ii, 34, 477). —For the volumetric 
estimation of small quantities of magnesium it is recommended 
that the magnesium should first be precipitated as magnesium 
ammonium phosphate, and then one of two methods adopted. 

(1) The precipitate is washed centrifugally with dilute ammonium 
hydroxide and then dissolved in just sufficient 5% hydrochloric 
acid, the phosphoric acid in the solution being estimated by titra- 
tion with an uranium solution (1 c.c.=0°5 mg. P,O;), using 
cochineal as an indicator. The results are accurate to 0°2 gram of 
magnesium. 

(2) The precipitate is washed with a saturated aqueous solution 
of sodium phosphate, and then dissolved in hydrochloric acid, the 
ammonia present being estimated colorimetrically by means of 
Nessler’s reagent. The results are accurate to 0°01 gram of 
magnesium. W. G. 


amg eR Estimation of Small Amounts of Lead in 
Copper. OC. W. Hitz and G. P. Luckey (Trans. Amer. Electrochem. 
Soc., 1917, 32, 335—343).—A method is described for the rapid 
estimation of small quantities of lead in copper. A known weight 
(0-1—1-0 gram) of the sample in the form of a shot is placed in a 
small cavity in the lower positive graphite electrode of a carbon 
arc, and a fixed or rotating negative electrode used above. The 
arc is shoud, the light focussed on to the slit of a grating 
spectroscope, and the time required for the complete disappearance 
of the bright lead line (405-8) from the spectrum, or for its 
reduction to a definite feeble intensity, is measured by means of a 
stop-watch. With careful adjustment of the arc, the times vary 
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regularly with the amount of copper used and with its percentage 
of lead. Thus 0°2 gram of copper containing 0°004% of lead 
required 14 secs., whilst’ 1°0 gram of copper containing 0-038% of 
lead required 227 secs. A series of experiments made with 0°4 gram 
samples show that the analyses are sufficiently accurate for use in 
a copper refinery. J. F. 8. 


Estimation of Mercury. H. B. Gorpon (Analyst, 1920, 465, 
41—46).—For the estimation of small quantities of mercury, a coil 
of copper gauze is suspended in the solution, which has previously 
received the addition of a small amount of hydrochloric acid and 
of copper sulphate; the gauze is kept in motion by a motor, and, 
after a suitable time, is removed from the solution, washed, dried, 
and weighed. It is then heated in a current of hydrogen, cooled 
in the same gas, and re-weighed; the loss in weight is due to the 
volatilisation of the deposited mercury. The volatilised mercury 
may be collected in a constricted portion of the heating tube and 
identified by the iodine test. As little as 0°1 mg. of mercury may 
be detected by the method. Nitrates do not interfere, but 
antimony, arsenic, bismuth, and silver should not be present, as 
they are liable to cause error unless the copper gauze is heated at 
such a temperature that the mercury alone volatilises. [See 
further, J. Soc. Chem. Ind., 1920, March. |] W. P. S. 


Detection and Estimation of Very Small Quantities of 
Chromium in Minerals and Ores containing Silicates and 
Carbonates. O. Hackt (Chem. Zeit., 1920, 44, 63).—One gram 
of the mineral is fused with eight times its weight of a mixture of 
sodium carbonate and potassium carbonate, the fused mass is treated 
with water, a drop of alcohol is added, the mixture heated to 
reduce and precipitate any manganese compounds present, and the 
solution is filtered. The filtrate is evaporated, but not so far that 
alkali salts crystallise out, again filtered, and diluted to a definite 
volume, which should be from 20 to 50 c.c., according to the 
quantity of chromium present. The chromium is then estimated 
colorimetrically, using as a standard a potassium chromate solution 
containing 0°0511 gram of the salt and a small quantity of sodium 
carbonate per 200 c.c.; each c.c. of this solution is equivalent to 
0°1 mg. of Cr,Os. W. P.S. 


A Very Sensitive Reagent for Cobalt. I. Betivcc 
(Gazzetta, 1919, 49, ii, 294—-298).—One mg. of cobalt in solution 
may be detected colorimetrically in 1—2 litres of water by means 
of a-nitroso-B-naphthol, and in about 17 litres of water by means 
of B-nitroso-a-naphthol (compare Atack, A., 1915, ii, 652; Jones, 
A., 1918, ii, 410; Bellucci and Chiucini, this vol., ii, 549. One mg. 
of nickel in 4—5 litres of water may be detected by means of 
dimethylglyoxime. T. H. P. 


The Theory of Colour Lakes. C. Brenner (Helv. Chim. 
Acta, 1920, 3, 90—103).—The author has endeavoured to base 
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methods for the detection and estimation of minimal amounts of 
cobalt and copper on the colorations which the metallic ions give 
with nitrosonaphthols. a-Nitroso-B-naphthol is found to be un- 
suitable for this purpose in aqueous solution, since the lake is too 
easily precipitated. whilst chloroform or carbon disulphide solutions 
(in which cobalt “nitrosite” is readilv soluble) are only adapted 
to the detection, but not to the estimation, of cobalt. On the other 
hand, the solubility of the lake in water can be sufficiently increased 
by introducing one or more sulphonic groups into the naphthol 
molecule. The colour of the lake depends on the number and posi- 
tion of the hydroxy- and sulphonic groups; the yellowest shade is 
given by the nitroso-derivative of “R”’-acid, the deepest red with 
nitroso-l-naphthol-5-sulphonic acid. and the darkest shade with 
nitroso-1 : 8-dihydroxynanhthalene-3 : 6-disulphonic acid (chromo- 
tropic acid). In ammoniacal solution, the latter gives a lake when 
metal and acid are in the proportion of 1 atom to 2 molecules, 
whilst in sodium hydroxide solution the requisite proportion is 1:6; 
attempts to base a colorimetric process for estimating cobalt on 
these data were unsuccessful, the results being 10—40% high. On 
the other hand, the acid can be used for the micro-titration of 
cobalt, since the yellow, ammoniacal solution of nitrosochromotropic 
acid yields an immediate intense blue coloration with the cobalt 
ion, in the formation of which 2 molecules of the acid react with 
an atom of cobalt; when the cobalt ions have heen completely con- 
verted into this compound, further addition of the acid causes a 
change in shade from blue to red. Test analyses show the method 
to be fairly accurate, but it cannot be used for cobalt in the presence 
of nickel, although the latter alone may also be estimated by the 
reagent. The micro-titration of copper can be effected similarly, 
but a larger excess of the reagent is required to give a definite end- 
point. 

Other substances with properties similar to those of nitroso- 
chromotropic acid are found among azo-dyes which are used with 
metallic mordants, and among those which in dyeing are subjected 
to after-chroming. Thus, Diamond Black F gives a deep blue 
solution in aqueous alkali, which yields differently coloured lakes 
with ammoniacal solutions of the most various metals; when the 
metallic ion is completely united with the dye. addition of a further 
quantity of the latter causes a change in shade towards blue. The 
possible utility of the method is illustrated at the instance of 
copper. 

The possibilities of the formation of differently coloured complex 
compounds have been investigated for twenty different metals and 
sixteen dyes; such compounds appear to be formed most frequently 
with magnesium, the alkaline earth metals, and those of the iron 
group. It is interesting to note that chromium, which is so largely 
used in mordanting, is allied in this respect: with the least reactive 
metals of the nitrogen family. The capability of the dye to form 
differently coloured complex compounds which are soluble in 
ammonia appears to depend on the presence of a hydroxyl group 
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in the ortho- or para-position to the azo-group, and, as a result of 
extensive experiments with a number of dyes, it is possible to give 
methods for the microchemical estimation of copper, silver, mag- 
nesium, zinc, cadmium, calcium, strontium, barium, iron, nickel, 
and cobalt. 

The constitution of the lakes and the colour changes involved in 
the titrations are discussed with particular reference to Diamond 
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Black. In acid solution, the quinonoid formula (I) is 
ascribed to the dye in which two strong partial valencies are 
associated with the oxygen groups, whilst the other partial valencies 
of the azogroups satisfy each other. The former valencies are 
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taneously, the partial valencies of the azo-groups are satisfied by 
those of the alkali metal. When, however, metallic ions are present 
in the solution, the subsidiary valencies of which are stronger than 


those of the alkali metals, the actual lake is produced, as indicated 
in formula (IT). H. W. 


Estimation of Tungsten in Ferrotungsten. lLupwice Liwy 
(Zeitsch. angew. Chem., 1919, 32, 379—380).—Ferrotungsten is 
completely decomposed when fused with ammonium sulphate and 
concentrated sulphuric acid, without the porcelain or platinum 
crucible being attacked, as when the fusion is effected with 
potassium hydrogen sulphate. The fused mass is dissolved in water, 
the solution treated with a little nitric acid, and then boiled with 
dilute (1:5) hydrochloric acid. The precipitated tungstie acid is 
separated and washed with dilute hydrochloric acid, the filtrate 
freed from iron by precipitation with ammonia, then acidified, and 
evaporated to dryness, the residue boiled with dilute hydrochloric 
acid, and the fresh precipitate of tungstic acid separated. For 
very accurate analyses, a third precipitation may be made. The 
united precipitates are ignited until constant in weight, evaporated 
with hydrofluoric acid, and again ignited and weighed. Any 
remaining iron may be separated by fusing the residue with sodium 
carbonate, extracting the mass with water, and weighing the residue 


of ferric oxide. [See, further, J. Soc. Chem. Ind., 1920, 158a.] 
C. A. M. 
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Estimation of Uranium and its Separation from Other 
Rare Elements. C. A. Piertt (J. Ind. Eng. Chem., 1920, 12, 
60—63).—It is shown that good results may be obtained by pre- 
cipitating uranium with ammonium hydroxide, washing the pre- 
cipitate with ammonium nitrate solution, and igniting it. Pre- 
cipitation as uranyl ammonium phosphate by means of ammonium 
dihydrogen phosphate is also trustworthy, but has the drawback 
that the ignited uranyl pyrophosphate rapidly absorbs moisture. 
Precipitation as uranium sulphide and subsequent ignition invari- 
ably gives too high results, owing to part of the sulphur being 
oxidised to sulphate during the ignition. Volumetric estimation 
of uranium by means of potassium permanganate is inaccurate, 
owing to over-reduction taking place, and it is not possible to 
eliminate this or to continue the reduction to a definite point below 
the uranous condition. A method of separating uranium from 
vanadium, molybdenum, and tungsten has been based on Peligot’s 
observation (Ann. Chim. Phys., 1842, fiii], 5, 1) that uranyl nitrate 
is readily soluble in ether. The solution is evaporated to dryness, 
and the residue of uranyl nitrate, etc., is extracted with ether, in 
which vanadium pentoxide, molybdenum trioxide, and tungstic tri- 
oxide are insoluble. The dry residue should be moistened with 
nitric acid immediately before the extraction, and shortlv after the 
process has begun, to reconvert into nitrate the partly decomposed 
uranv] nitrate. Another method of separating uranium from 
vanadium has heen based on the fact that uranyl nitrate is readilv 
soluble, whereas vanadium pentoxide is insoluble in acetic acid of 
95% strength or above to which nitric acid has been added in the 
proportion of 1:20. The solution of uranyl nitrate and sodium 
metavanadate is evaporated to dryness with nitric acid, and the 
uranium extracted from the residue by means of the mixed acids. 
(See, further, J. Soc. Chem. Ind., 1920, 209a.] C. A. M. 


Reaction of Tin Salts. A. Mazuir (Ann. Chim. anal., 1919 
[ii], 2, 9).—The reaction depends on the insolubility of stannous 
or stannic iodide in sulphuric acid. Two c.c. of the neutral or 
slightly alkaline solution containing the tin salt are treated with 
2 ¢.c. of 10% potassium iodide solution and 1 to 2 c.c. of concen- 
trated sulphuric acid. A yellow, crystalline precipitate of tin 
iodide forms at once if the solution under examination contains 
not less than 0-1 gram of tin per litre; the precipitate is soluble in 
chloroform, alcohol, and dilute hydrochloric acid. It is decom- 
posed by ether, iodine being liberated. Arsenic gives a similar 
reaction, but the arsenic iodide formed is insoluble in dilute or 
concentrated hydrochloric acid. In the case of antimony, the iodide 
obtained is flocculent and brick-red in colour. W. P. 8. 


Separation and Estimation of Lead and Bismuth. G. Lurr 
(Chem. Zeit., 1920, 44, 71).—A nitric acid solution of the two 
metals is neutralised with ammonia, saturated ammonium nitrite 
solution and sodium nitrite solution are added, the mixture is 
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diluted to about 200 c.c., and boiled. When the evolution of 
nitrogen ceases, the precipitate (bismuth hydroxide or basic bismuth 
nitrate) is collected on a filter, washed with hot water, then dis. 
solved in nitric acid, the solution evaporated, and the residue ignited 
and weighed as Bi,O,. The filtrate is acidified with acetic acid, and 
the lead precipitated and weighed as lead chromate. The bismuth 
oxide, after weighing, should be treated with nitric acid and hydro 
fluoric acid, again ignited, and washed, to remove traces of silica 
and alkali respectively. ’ W. P.S. 


The Estimation of Acetylene in Gaseous Mixtures. 
J. A. Murer (Bull. Soc. chim.. 1920, [iv], 27, 69—71).—The 
acetylene is absorbed in ammoniacal cuprous chloride, using a 
volume of gas containing at the most 10—11 c.c. of acetylene; the 
solution is acidified with acetic acid, and the cuprous acetylide is 
collected and washed. The paper and precipitate are transferred 
to a platinum crucible, and sulphuric acid is added drop by drop 
until a homogeneous fluid mass is obtained. The excess of acid 
is gently evaporated, and when fuming has ceased, the crucible 
is heated to a red heat, cooled, and weighed. W. G. 


Determination of the Composition of Mixtures of 
Alcohol and Water by Measurements of Electrical 
Conductivity. I. M. Kotrnorr (Rec. trav. chim., 1920, 339, 
126—134).—For the determination of the alcohol content of beer 
or wine, the following procedure is recommended. The excess of 
carbon dioxide is removed from the liquid by bubbling air through 
it, and the liquid is then distilled with magnesium oxide. Fifty 
c.c. of the distillate are mixed with 10 c.c. of approximately V/?- 
oxalic acid solution, and the mixture is made up to 100 ce. 
with water. The specific conductivities 7, and 7, of the mixture 
and of the original oxalic acid solution diluted to one-tenth with 
water are then determined. Then /,=100x2,/75. This can then 
be corrected to f,. by means of the temperature-coefficient, and a 
table is given showing the relationship between f,, and the alcohol 
content of the distillate. W. G. 


Specific Reaction of Butylene £y-Glycol and of Acetylmethyl- 
carbinol, Products of Butyleneglycollic Fermentation. 
Lemorene (Compt. rend., 1920, 170, 131—132).—The character- 
isation of acetylmethylearbinol in the products of microbic decom- 
position of sugars serves to differentiate certain groups of similar 
microbes, and the following method affords a ready means of 
detecting traces of this compound. The carbinol is oxidised to 
diacetyl by means of ferric chloride, the diacetyl being distilled off 
and detected by precipitation in ammoniacal solution as_ nickel 
dimethylglyoxime with a nickel salt and hydroxylamine. By this 
method it is possible to detect acetylmethylearbinol at a dilution of 
1 in 1,000,000. The reaction is not given by any other of the 
products of fermentation. W. G. 
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Microchemical Method of Estimating Dextrose. II. 
Ivar Banc (Biochem. Zeitsch., 1918, 92, 344—347. Compare 
A., 1918, ii, 279).—It is found that the potassium iodate employed 
by the author in his modified method for the micro-estimation of 
sugar in blood does not keep well. He therefore uses free iodic acid 
instead. ‘The solution is prepared by dissolving 0-3567 gram of 
pure potassium iodate in 10 c.c. of 20% sulphuric acid. 2-5 Grams 
of copper sulphate (CuSO,+5H,O) may also be added to it at the 
same time, and the solution is made up to 1 litre. 

The author finds that by means of Willstitter and Schiichl’s 
method, 0°'1—0°5 mg. of sugar can be estimated. However, this 
method cannot be employed in the estimation of sugar in blood. 
Blood containing 0-107% of sugar showed a content of 0°22% and 
0°23% by this method. 8. 8. Z. 


Adsorption Compounds and Adsorption. V. The 
Adsorption Compounds of Cuprous Oxide. L. BerczzLirr 
(Biochem. Zeitsch., 1919, 93, 230—237).—In precipitating cupric 
hydroxide from cupric salts with sodium hydroxide, some of the 
alkali is adsorbed by the cupric hydroxide. The black hydroxides 
adsorb more of it than the blue ones. Iodate ions are also adsorbed 
by cupric hydroxide, but in this case the blue hydroxides adsorb 
more of it than the black. The presence of sugar prevents the 
adsorption of sodium hydroxide by cupric hydroxide. 5S. S. Z. 


Estimation of Small Quantities of Sugar in the Presence 
of the Higher or Lower Products of Protein Degradation. 
Erwin Last (Biochem. Zeitsch., 1919, 93, 66—82).—The higher 
products of protein degradation, such as albumoses and peptones, 
the presence of which interferes with the estimation of sugar, can 
be removed by means of mercuric chloride in neutral solution. The 
sugar can then be estimated by Bertrand’s method. In the presence 
of acids, the precipitation of these products is incomplete. An 
excess of mercuric chloride must also be avoided in order to ensure 
good results. Two grams of mercuric chloride per gram of peptone 
are found to be a suitable quantity. The presence of monoamino- 
acids does not affect the accuracy of the sugar estimation by 
Bertrand’s method; ereptone, however, does influence the results. 
This is due to the special atomic grouping in ereptone, which, on 
boiling with alkali hydroxide, liberates ammonia, and this dissolves 
some of the cuprous oxide. Ereptone can be removed from sugar 
solutions also by precipitation with mercuric chloride in neutral 
solution. The removal of both the higher and lower products of 
protein degradation with mercuric nitrate according to the Patein- 
Dufau method conduces to accurate results. 8. 8. Z. 


Estimation of Lactose in Altered Milks. E. Hetpr 
(Bull. Soc. chim., 1919, [iv], 25, 617—621).—A more detailed 


account of work already published (compare A., 1919, ii, = - 
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Modification ~{of j,the Phenylhydrazine Method joj 
Estimating Pentosans. Pvc Menaut and C. T. Dowsy 
(J. Ind. Eng. Chem., 1919, 11, 1024—1025).—The material jg 
distilled with sulphuric acid instead of hydrochloric acid, and the 
furfuraldehyde is estimated in the distillate by precipitating with 
a known excess of phenylhydrazine, filtering off the hydrazone, and 
determining the excess of phenylhydrazine in the filtrate. For this 
purpose, an aliquot part of the filtrate is heated with ammoniacal 
copper sulphate solution, and the nitrogen evolved is measured, the 
reaction previously employed by Ebler for the determination of 
hydrazine (A., 1906, ii, 53) being quantitative also in the case of 
phenylhydrazine. [See, further, /. Soc. Chem. Ind., 1920, 170a.| 

J. H. L. 


A Microchemical Method for the Estimation o{ 
Acetone. M. RicutTer-Quitrner (Biochem. Zeitsch., 1919, 98, 
163—172).—A microchemical method in which 1—2 c.c. of urine 
and 1-5—3 c.c. of alkali need only be used. The urine is distilled 
once with steam in the presence of acetic acid, and a second time 
with dilute sulphuric acid. Blood or plasma need only be distilled 
once, and instead of the steam, air is passed through the heated 
flask. The titration of the distilled acetone is carried out with 
NV /100-iodine and V/100-sodium thiosulphate. 0°1 Mg. of acetone 
in 100 c.c. can be estimated with accuracy by this method. The 
quantity of urine and blood used must contain not less than 0-04 mg. 
of acetone. 8. S. Z. 


Microchemical Reactions of Veronal, Luminal, and Pro- 
ponal. L.vanIratiicand A. L. W.E. van per Veen(Pharm. Weekblad, 
1919, 56, 1112—1117; J. Pharm. Chim., 1919, [vii], 20, 337—343). 
—Small traces of the derivatives of barbituric acid separated from 
urine by treatment with lead acetate and hydrogen sulphide may 
be converted into an easily identifiable, crystalline form by 
sublimation. Veronal may be separated as monoclinic crystals from 
its solution in sodium hydroxide by the addition of an acid, 
potassium dichromate, or ammonium phosphate. Lead acetate 
gives an amorphous mass, which becomes crystalline on boiling. 
Ammoniacal silver nitrate gives an irregular, crystalline mass o! 
large, simple crystals of veronal-silver. With thallium nitrate, 
crystals of veronal-thallium are formed. Luminal and proponal 
have only to be separated in the uncombined state. A crystal of 
ammonium phosphate introduced into a drop of a solution of these 
in sodium hydroxide causes the separation of the free acids in the 
form of drops which only gradually change into crystals, probably 
rhombic. Ww. J. W. 


Estimation of;‘‘‘Saccharin "' in Urine. Guzorce S. JamMiEsox 
(J. Biol. Chem., 1920, 41, 3—8).—Urine is treated with lead 
acetate and filtered. After acidifying with hydrochloric acid, the 
“saccharin” is extracted by ether, the ether removed by evapor 
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ation, and the “saccharin” extraéted from the residue by ether. 
The ether is removed, and the resulting residue is fused with sodium 
carbonate. From an estimation of sulphur in the fused product, 
the amount of “saccharin” may be deduced. J.C. D. 


The Estimation of Aniline in Commercial Anilines. 
Witt1aM JAMES SaNDERSON and WiLLiam Jacos Jones (J. Soc. 
Chem. Ind., 1920, 39, 8r).—A method of estimation is given which 
is based on a determination of the freezing point of the sample. 
The purity is deduced by reference to a table, which is provided, 
showing the freezing points of dry mixtures of aniline with varying 
proportions (1—7% by weight of the mixture) of each of benzene, 
phenylhydroxylamine, nitrosobenzene, p-aminophenol, nitrobenzene, 
o- or p-toluidine, m-phenylenediamine, and xylidine. J. K. 


Formaldehyde Titration of Amino-acids in Aqueous 
Solutions or in Urine. W. Mesrrezat (Bull. Soc. Chim. Biol., 
1919, 1, 107—-113).—The methods employed by Ronchése (cited by 
Maillard, Compt. rend. Soc. Biol., 1911, 61, 653) are insufficiently 
accurate. J.C. D. 


Urea and Hypobromite. L. Lescaur (J. Pharm. Chim., 1919, 
20, 305—314, 343—351, 374—381).—The volume of nitrogen 
liberated by the action of alkaline hypobromite solution on urea is 
always less than that required by theory; too low results are also 
found if the urea is calculated from the amount of carbon dioxide 
formed or of the hypobromite used in the reaction. The deficit is to 
some extent dependent on the proportion of free alkali present, and 
decreases, but never quite disappears, as the quantity of free alkali 
is increased ; it appears to be due to the conversion of a part of the 
urea into sodium cyanate. W. P.S. 


Ureometer. P. Sevor(Ann. Chim. anal., 1920, [ii], 2, 11—13). 
—The apparatus consists of a graduated tube open at its lower end, 
whilst the upper end, above the zero point, is bent over and down- 
wards for a short distance, where it is blown out to form a bulb. 
A short side-tube with a tap is provided at the top of the bend. 
The bulb has a tubulure at the side into which is ground the neck 
of a small cylindrical bulb. The latter contains the hypobromite 
solution, whilst the urine or other liquid under examination is 
placed in the larger bulb. The whole apparatus is placed in a 
cylinder of water, the level of the latter then adjusted to the zero 
point by manipulating the tap, and the smaller bulb then turned 
(by means of the ground-in joint) so that the hypobromite solution 
mixes with the urine in the larger bulb. The evolved nitrogen 
displaces water from the graduated tube, and the volume of the 
nitrogen is noted after the water-level has been adjusted. If 
13 c.c. of urine is taken for the estimation, each c.c. of nitrogen is 
equivalent to 1 gram of urea per litre of urine. W. P. &. 
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Identification of Traces of Hydrocyanic Acid. L. Cuzz 
(Bull. Soc. Pharm., Bordeaux, 1919; trom Ann. Chim. anal., 
1920, [ii], 2, 21—24. Compare A., 1919, ii, 529)—The following 
tests may be used for the identification of traces of hydrocyanic 
acid: hthalein test.—A red coloration is obtained when a cyanide 
solution is treated with a drop of alkaline phenolphthalein solution 
reduced previously with zinc, and a drop of 0°1% copper sulphate 
is added. isoPurpurate test.—If a cyanide solution is heated with 
the addition of alkaline picric acid solution, an orange coloration 
develops after a few hours. Ammoniacal silver iodide test.—The 
reagent is prepared by diluting a mixture of 10 c.c. of V/1000- 
silver nitrate solution, 2 c.c. of ammonia, and five drops of 19% 
potassium iodide solution to 100 c.c.; this reagent gives a turbidity 
with a cyanide solution. For instance, if a turbidity is obtained 
when 1 c.c. of the cyanide solution is treated with 0-2 c.c. of the 
reagent, less than 0-001 mg. of hydrocyanic acid is present; with 
0°005 mg. of hydrocyanic acid, 1 c.c. of the reagent is required. 
Ferrocyanide test—This is the most characteristic reaction of 
hydrocyanic acid; it may be used for the identification of hydro- 
cyanic acid in silver cyanide and mercuric cyanide. W. P.S. 


Sensitiveness of some Cyanide Reactions. Joxun B. 
ExeLEy and Icie C. Macy (Proc. Colorado Sci. Soc., 1919, 11, 
269—274).—Working directly with solutions of potassium cyanide, 
the Prussian blue test gives positive results (a blue precipitate on 
keeping) at a dilution of 1:7x10* (at about 1:17 x 104 for 
hydrogen cyanide). One hundred c.c. of potassium cyanide solu- 
tion (1:7 x 105) give a definite result after acidifying with 10 c.c. 
of 1% tartaric acid and distilling off about 2 c.c.; this corresponds 
with a dilution of hydrogen cyanide about 1:1°7x 10° The hang- 
ing-drop method with silver nitrate gives positive results with solu- 
tions of potassium cyanide (1:8 x 10°, corresponding with hydrogen 
cyanide at a dilution of about 1:19 x 10°) when 100 c.c. are exposed 
to the drop of silver nitrate for fifteen minutes. The Schénbein 
test gives positive results with potassium cyanide solutions at 4 
dilution of 1:18x 10° in the light and 1:23x10° in the dark 
(equivalent to 1:43 x 106 and 1:55 x 10°, respectively, for hydrogen 
cyanide). This test should be performed in closed vessels in the 
dark to secure trustworthy results, and only at extreme dilutions 
does it indicate the presence of hydrogen cyanide and exclude the 
presence of other substances (chlorine, bromine, hydrogen peroxide, 
hydrogen chloride) which are known to respond at high concentra 
tions. CHEMICAL ABSTRACTS. 


Estimation and Separation of Pyridine and Ammonia. 
E. B. R. Pripeaux (Trans. Faraday Soc., 1919, 15, 137—147). 
—Precise information as to the conditions for the titration of 
pyridine and of ammonia in the presence of pyridine, and of the 
separation of the two by distillation, has been obtained by appli- 
cation of the electrochemical theory. Congo-red is the correct 
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indicator for pyridine, and nitric acid the best acid. A correct 
indicator for the titration of ammonia in the presence of pyridine 
js anaphtholphthalein. Both ammonia and pyridine are estimated 
with sufficient accuracy provided that pyridine is not present in 
excess. Rosolic acid may be used if the bases are titrated directly, 
and the pyridine is present in amount considerably less than the 
ammonia. Ammonia and pyridine may be partly separated by 
distillation from a solution of which the acidity is maintained at 
about p,=3 to 4 (reddish-brown to Congo, orange to methyl- 
orange). The first part of the distillate contains most of the 
pyridine, the second most of the ammonia, so that the titrations 
just described may be used. J. R. P. 


Estimation of Indole in Biological Media. Harper F. 
ZOLLER (J. Biol. Chem., 1920, 41, 25—36).—The usual preliminary 
steam distillation of the indole solution is abandoned and replaced 
by direct distillation, care being taken to have the solution adjusted 
to a hydrogen-ion concentration of p,, 9°2 (see this vol., i, 250). 
The distillation is continued until all but about 10 c.c. have been 
driven over, the distillate being collected in a 100 c.c. volumetric 
flask and made up to the mark. A portion of the distillate con- 
taining not more than 0°20 mg. of indole is measured into a test- 
tube of convenient size, and two drops of 1°0% solution of sodium 
nitrite and five drops of concentrated sulphuric acid are added. 
The tube is shaken and left for five minutes for the nitroso-reaction 
to approach equilibrium. The contents are then extracted with 
three portions of 3 c.c. of isobutyl or tsoamyl alcohol, each portion 
being drawn off with a pipette and placed in a test-tube having a 
10 cc. graduation. isoButyl or isoamyl alcohol is then added to 
bring the contents of the tube up to 10 c.c., and the colour is 
matched against a series of standards prepared by similar treat- 
ment of solutions containing a known amount of pure indole. 

The method is stated to be simple, trustworthy, and rapid. The 
relative sensitivities of Herter’s naphthaquinone reaction and the 
nitroso-reaction were found to be 1:2,000,000 and 1:1,500,000 
respectively. 

A warning is sounded against the use of the vanillin test pro- 
posed by Steensma (A., 1906, ii, 315). 

The rate at which the equilibrium of the nitroso-indole reaction 
is reached depends on the factors of concentration and temperature. 
At temperatures from 30—90°, the full depth of colour is obtained 
in a few seconds, but higher temperatures tend to destroy the 
coloured compound when in aqueous solutions. In pure tsobutyl 
alcohol the colour is not destroyed by heating for several hours at 
100°. In actual analyses, the test should not be carried out at 
temperatures above 30°. J.C. D. 


Detection of other Cinchona Alkaloids in Salts of Quinine. 
I. M. Kou.tuorr (Pharm. Weekblad, 1919, 56, 451—459).—Kerner 
and Weller’s method has many disadvantages, and only gives 
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accurate results under certain conditions. The following method 
is suitable for quinine sulphate, but is inapplicable to other salts, 
0°5 Gram of quinine sulphate is boiled gently for one minute with 
250 mg. of sodium sulphate and 10 c.c. of water. Water is then 
added to restore the original volume, and the mixture cooled to 15°. 
with shaking. The liquid, with the precipitate, is kept below 18° 
for twenty-four hours, and then filtered through glass wool. Three 
drops of 4V-sodium hydroxide are added to the filtrate, which js 
then heated on the water-bath for half an hour. After twelve hours, 
the solution is examined for the presence of a precipitate. The test 
is sensitive to 1% of cinchonidine. In regard to the nitroprusside 
test, the author does not confirm Kruysse’s opinion of its sensitive. 
ness, and failed to devise a means of increasing this. De Vrij’s 
chromate test is considered to be a suitable substitute for Kerner 
and Weller’s method. For quinine bisulphate, 0:5 gram is boiled 
with 20 c.c. 2NV-sodium acetate until the liquid is clear. Then 
3 c.c. of 10% potassium chromate are added, and further treatment 
is carried out by de Vrij’s method. For quinine, 0°5 gram is 
taken, together with 3 c.c. of N-sulphuric acid and 20 c.c. of 
2N-sodium acetate, and the test continued as above. Quinine 


hydrochloride may be tested exactly as described by de Vrij. 
W. J. W. 


Estimation of Albumin in Urine. rro Mayer (Zeitsch, 
anal. Chem., 1919, 58, 337—346).—-A reagent described previously 
by the author (A., 1914, ii, 80) for the estimation of albumin in 
urine is altered in composition in order to render it more sensitive. 
Ten grams of mercuric chloride, 65 grams of sodium chloride, and 
25 grams of citric acid are dissolved in 500 c.c. of hot ‘water and the 
solution is filtered after a few days. This solution will give a ring 
reaction in about ten minutes with as little as 0°0002% of albumin, 
whilst 0°001% of albumin is denoted by the appearance of a turbid 
zone within three minutes. If the urine contains more than 0°001° 
of albumin, the test is repeated after dilution until the reaction is 
just observable, and the quantity of albumin present then calculated 
from the degree of dilution. W. P. S$. 


Estimation of Catalase in Blood. Meyer Bopansky (J. 
Biol. Chem., 1919, 40, 127—130).—In making estimations of cata- 
lase by the method employed by Burge (Amer. J. Physiol., 1916. 
41, 153), it was found that different samples of hydrogen peroxide 
often gave results which differed by 15--35%. It was experiment- 
allv shown that the reaction of the medium is one important factor 
in determining the activity of catalase. Consequently, caution must 
be exercised in maintaining uniform conditions when a series of 
determinations are being made. J. C.D 
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The Optics of Disperse Systems. IV. I. Lirscuirz and 
Gzorc Beck (Kolloid Zeitsch., 1920, 26, 58—66. Compare A., 
1918, ii, 181, 253; this vol., ii, 137).—-The chemical processes occur- 
ring during change in the colloidal state and their effect on the 
change in the light absorption is theoretically considered. An 
attempt is made to use the published work on the refractometric 
measurements of colloids to explain the réle of the change in the 
colloidal state in the change in light absorption. The density, 
refractive index, molecular and specific refractivities for the C, D, 
and F lines have been measured for solutions of twenty organic 
acids and their sodium salts in methyl alcohol at 25°. It is shown 
that the increase in refraction from acid to sodium salt is different 
in the different cases, but with acids which form salts accompanied 
by a rearrangement or by exercising subsidiary valencies there is 
an extraordinarily large change. The increase in refraction in salt 
formation is independent of simultaneous peptisation or colloid 
formation, and an abnormally large increase in the refraction 
cannot be explained by a change in the dispersity. It is also 
shown that a very large percentage of cases of vario-chromism and 
polychromism are to be explained by intramolecular action of 
subsidiary valencies, and that chromoisomerism is to be similarly 


explained. J. F.S. 


Influence of Position and Accumulation of Substituents 
on Spectrochemical Behaviour. V. Alkyloxyacetic Acids. 
A. Karvonen (Acad. Sci. Fennicae, 1916, [A], 10, No. 8, 1—7; 
from Chem. Zentr., 1919, iii, 987. Compare this vol., ii, 129).— 
The alkyloxyacetic acids exhibit optical values slightly lower than 
that of acetic acid itself. H. W 


Influence of Position and Accumulation of Substituents 
on Spectrochemical Behaviour. VI. Esters of Keto- 
alcohols, COMe-|CH,),-O-CO-Me. <A. Karvonen (Acad. Sci. 
Fennicae, 1916, [A], 10, No. 8, 1—7; from Chem. Zentr., 1919, 
iii, 987).—Further investigation with fresh materials shows that 
the optical values increase somewhat with increase in the relative 
distance between the carbonyl group and that of oxygen con- 
nected to two carbon atoms in the cases of esters of the lower 
alkyloxy-aliphatic acids and keto-alcohols. H. W. 


Influence of Position and Accumulation of Substituents 
on Spectrochemical Behaviour. VII. Ether-Alcohols, 
RO‘(CH,],,OH. A. Karvonen (Acad. Sci. Fennicae, 1916, [A], 
10, No. 9, 1—8; from Chem. Zentr., 1919, iii, 981).—Spectro- 
chemical investigation of the monomethyl, ethyl, and propyl ethers 
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of ethylene glycol and of the monomethyl and ethyl ethers of tri- 
methylene glycol shows these compounds to be closely related 
optically. H. W. 


Influence of Position and Accumulation of Substituents 
on Spectrochemical Behaviour. VIII. Mutual Spectro- 
chemical Action of Hydroxyl Groups. A. Karvoney 
(Acad. Sci. Fennicae, 1916, [A], 10, No. 10, 1—10; from, Chem. 
Zentr., 1919, iii, 981).—Investigation of ethylene and trimethylene 
glycols showed that two hydroxyl groups in direct union with one 
another cause marked exaltation, which is progressively diminished 
by the successive introduction of methylene groups between the 
hydroxyls. Certain atoms or atomic groups directly united with one 
another cause optical exaltation (HO<-— OH, O<- +0, -S<- >5-, 
-Se< +Se-), whilst others bring about depression 

(C-> <(UR), ; 4,H,N> <NH,, N><-N), 
a third section being neutral or nearly so(H,N -—— OA). This 
action cannot readily be ascribed to supplementary valencies, and 
not invariably to the existence of double bonds between the atoms. 
H. W. 


Effect of an Electric Field on the [Spectrum] Lines of 
Argon and Oxygen. E. Borrcuer and I. Tuczex (Ann. Physik, 
1920, [iv], 61, 107—112).—The effect of an electric field of 
26,000 V/cm on the spectrum lines of argon, and on both the spark 
and arc lines of oxygen, has been investigated. In the case of argon, 
the lines are absolutely unaffected by the field; the same result 
was obtained with the spark lines of oxygen. Of the arc lines 
the 3—7 members of the I subsidiary triplet series showed a dis- 
placement towards the red which increased with increasing member 
number. The four lines AA 4846, 4743, 4634, and 4559 are observed 
in the spectrum under the influence of the field, and have not 
before been observed. They are displaced toward the violet. The 
intensity increases with increasing wavelength, and the series 
ceases with the most intensive member without any indication of a 
further less intensive member. The p-components are considerably 
more intensive than the s-components. With increasing strength 
of field the intensity of the lines with longer wave-lengths increases 
more rapidly than that of those with shorter wavelengths. The 
lines are regarded as belonging to a sharp subsidiary series of the 
I triplet subsidiary series. J. F. 8. 


Spectro-analytical Investigation of the Luminosity of 
Decomposing Ozone. Kart Srucurey (Zeitsch. wiss. Photochem. 
1920, 19, 161—197).—The spectrum of the luminosity of an 
oxygen—nitrogen mixture in an ozoniser has been photographed 
and shown to be made up of the second positive group of the 
nitrogen spectrum, the emission spectrum of the Y-oxide of nitro 
gen (Warburg and Leithaduser, A., 1906, ii, 743; 1907, ii, 342; 
1909, ii, 226, 227), and the visible emission spectrum of ozone. The 
emission spectra agree absolutely with the well-known absorption 
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spectra. On heating ozone at 400° in a specially constructed oven 
a strong luminosity is observed. The light shows both the visible 
and the ultra-violet spectra of ozone. A mixture of nitrogen and 
ozonised oxygen heated in the same furnace shows, in addition to 
the emission spectrum of ozone, also the emission spectrum of the 
Y-oxide of nitrogen. An explanation of the mechanism of the 
luminosity is given, and it is shown that the luminosity does not 
depend on presence of oxidisable substances. J.F.S 


A Helium Series in the Extreme Ultra-violet. THzoporr 
Lyman (Nature, 1919, 104, 314; Science, 1919, 50, 481—483).—By 
using a powerful disruptive discharge in helium a fairly strong 
line, in addition to those previously reported for the helium spec- 
trum, was found to appear at wavelength 1640-2, and a fainter 
line at about 1215-1. Experimental evidence is thus afforded for 
the existence of the lines 1640°1 and 1214-9 as calculated from 
theoretical considerations. CHEMICAL ABSTRACTS. 


Some New Spark Spectra in the Extreme Ultra-violet. 
Lion Brock and Evctne Buiocn (Compt. rend., 1920, 170, 
320—322).—Using the spectrograph with a fluorspar prism, previ- 
ously described (2b7d., 226), the authors have studied the spectra 
from a condensed spark between metallic electrodes in hydrogen 
in the case of four metals. Cadmium gave a spark spectrum extend- 
ing to A=1500, and the rays have been measured down to A=1600. 
Bismuth gave a spectrum to A=1500, the rays being measured to 
\=1550. The spark spectrum of nickel is very rich in rays in the 
extreme ultra-violet, these being measured to A=1540. Down to 
\=1650 there is a great similarity between the arc and spark 
spectra. For silver the rays were measured down to A=1496. 
Nickel gave a doublet, A=1550°7 and 1548°2, and silver gave a 
doublet, A=1551°3 and 1548-7. W. G. 


Line Spectra of Cadmium and Zinc in the Electrodeless 
Ring Discharge. A. Hacensacu and H. Scuumacuer (Zeitsch. 
wiss. Photochem., 1919, 19, 129—142).—The spectra of zinc and 
cadmium produced from an electrodeless discharge have been 
measured and compared with the are and spark spectra of these 
tlements. It is shown that the spectrum coincides neither with 
the are spectrum nor with the line spectrum in either case, but 
contains lines of both spark and arc spectra as well as a number 
of new lines. The intensity of the various lines is also very 
diferent from that of the lines in the arc and spark spectra. In 
the case of cadmium, lines are measured from A 6467°4 to 2183-1, 
and forty-four new lines lying between 5511-0 and 2436-25 are 
recorded both in the international system and in Rowland’s system. 
In the case of zinc, the lines measured lie between A 6362-58 and 
1252'87 and thirteen new lines lying between A 3186-24 and 2246°88 
ate recorded. It is also shown that under suitable conditions a 
band spectrum can also be obtained. J. F.S. 
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Band Spectrum of Zinc from the Electrodeless Ring 
Discharge. A. Hacenpacnh and H. Scnumacuer (Zeitsch, 
wiss. Photochem., 1919, 19, 142—148. Compare preceding ab- 
stract).—The band spectrum of zinc obtained from an electrodeless 
discharge has been measured over the range A 4894°9—3469°5, and 
compared with existing measurements. A large number of new 


bands are recorded. J. F.S. 


Measurement of the Arc Spectrum of Iron below \ 2373 
according to the International System. H. Scuumacner 
(Zeitsch. wiss. Photochem., 1919, 19, 149—158).—The iron spec- 
trum of smaller wavelength than A2373 has been photographed 
and measured. The wave-lengths are given on the international 
system, and an accuracy of about 0°03 A. is claimed for the values. 
As source of light an iron are burning with 4 amperes and 220 volts 
was used. The values are compared with those of Kayser and 


Runge. J. F. 8. 


Theory of Absorption Spectra. I. Lirscuirz (Schweiz. 
Chem. Zeit., 1918, 2, 58; from Chem. Zentr., 1919, iii, 970).—A 
reply to Kauffmann’s criticisms (A., 1917, i, 391) of the author's 
views (A., 1917, ii, 435). H. W. 


The Chromophore Function. V. Optical Properties of 
some Heavy Metal Complexes. I. Lirscnirz and Enrnsr 
RosEenBoum (Zeitsch. wiss. Photochem., 1920, 19, 198—214. Com- 
pare A., 1917, ii, 62, 435).—The absorption spectra of the heavy 
metal complexes consist in general of at least three bands which 
lie between A6000 and A2000A. units. Of these, that with the 
longest wave-length depends mainly on the nature of the central 
atom; the next band depends on the nature of the co-ordinated 
groups if the central atom is the same. The band with shortest 
wave-length is not so completely investigated, because in many 
cases it lies so far in the ultra-violet as to be unmeasurable with 
the apparatus employed. All the work on the subject tends to 
show that this band is displaced more toward the longer wave 
lengths in the presence of bivalent co-ordinated groups than in 
the presence of univalent groups. J. F. 8. 


Calculation of.the Frequency Limits of Absorption XK 
and Jl of the Heavy Elements. Lovis pe Broaiiz (Compt. 
rend., 1920, 170, 585—587).—For tungsten, platinum, gold, lead, 
bismuth, thorium, and uranium examined, Vegard’s formula gives 
results for the frequency limits of absorption, A and Z, which are 
much more nearly in agreement with the mean of the observed 
results than those calculated by Bohr’s formula. W. G. 


Absorption Coefficients of Solutions for Monochromatic 
Radiation. E. ©. Hursurr and J. F. Hurcuinson (Carnegie 
Inst. Pub., 1918, 260, 6—69).—The absorption-coefficient of solu 
tions of inorganic salts in water and in different alcohols has beet 
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measured at intervals of 20 up to 40 py throughout the spectrum 
region from 600 pp to 1300 pp. For each salt a series of solutions 
varying in concentration from saturation to moderate dilution was 
prepared, and the absorption curve drawn for each solution. The 
molecular absorption-coefficient, A, of the salt was calculated for 
each wave-length and plotted against c, the concentration of the 
salt in gram-molecules. Solutions of cobalt chloride in water, ethyl, 
propyl, ‘sobutyl, and isoamyl alcohols were examined by the photo- 
graphic method ; the values of A changed with the concentration, 
and the absorption curves for the higher alcohols were similar to 
those for ethyl alcohol. The following solutions were also examined : 
cobalt nitrate and sulphate, nickel chloride (anhydrous and the 
hexahydrate), nitrate and sulphate in methyl, ethyl, and propyl 
alcohols; ammonium ferric alum in water; chromic chloride, 
nitrate, and sulphate; and potassium permanganate. The relation 
between A and ¢ has been determined from the data thus obtained. 
In general, A is not constant. Sometimes it decreases with dilu- 
tion, in other cases increases with dilution, and also passes through 
a minimum; a maximum was not obtained. The deviations of A 
from a constant value were usually small, except at certain points 
in the spectrum, which in general were situated at the edges of 
absorption bands. 


No theory adequately explains the observations. 
CuemicaL ABSTRACTS. 


Colour Antagonism or Chemical and Electrical Polarity 
of the Spectrum. GasrieteE Raper (Zeitsch. wiss. Photochem., 
1919, 19, 69—128).—The long-wave half of the spectrum from the 
yellowish-green to the infra-red is termed positive light, whilst the 
short-wave half from bluish-green to ultra-violet is termed negative 
light. It is shown that phosphorescent light is produced by nega- 
tive light and extinguished by positive light. Phosphorescent 
substances and certain classes of organic substances change their 
colour when subjected to negative light, but in positive light regain 
the original colour. Silver salts are reduced by negative light, but 
are oxidised by positive light. Certain biological and chemicai 
reactions occur in the reverse direction in negative light from that 
in positive light. Electrodes which are sensitive to light undergo 
opposite potential changes in negative light from those in positive 
light. The retina of the eye belongs to the light sensitive elec- 
trodes. The movements of lower organisms are influenced in oppo- 
site ways by positive and negative light. In high-tension discharge 
in hydrogen, in the red hydrogen layers, the maximum potential lies 
in the luminous layer, the minimum in the dark space between the 
layers, whilst with the blue hydrogen layers the maximum is in the 
dark space and the minimum in the luminous layer. In the 
bluish-red double layers the dark space shows neither maximum 
hor minimum. but is positive to the blue layer and negative to the 
red layer. If a plate covered with sodium chloride is brought into 
4 luminous layer discharge, reduction (that is, formation of a blue 
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coloration) occurs in the luminous layer in the blue discharge, and 
in the dark space in the red discharge. J. F. S. 


Fluorescence and Absorption of the Uranyl Sulphates. 
E. L. Nicnots and H. L. Howes (Physical Rev., 1919, [2], 14, 
293—305).—The fluorescence spectrum of the urany] sulphates con- 
sists of eight equidistant bands, the first and eighth of which 
disappear at the temperature of liquid air. The remaining bands 
are resolved into groups of narrow line-like bands, the homologous 
members of which form series having constant frequency intervals, 
ranging from 85°7 in UO.SO,,Cs,SO,,2H,O to 83°0 in 

UO,SO,,K,S0,,2H,0. 

The fluorescence groups are distinguished by a strong pair of bands 
about eight frequency units apart and several weak bands, some 
of which are doublets. There is a shift of all bands towards the 
violet, with increasing molecular weights, of about fifteen frequency 
units in passing from the spectrum of uranyl sulphate to that of 
the cesium double salt. The absorption spectra of the sulphates 
are made up of series of bands having a frequency interval of 703 
on an average. These absorption series extend into group 7 of the 
fluorescence without break of interval. There are many reversals 
where fluorescence and absorption overlap. The reversing region is, 
therefore, one group further towards the red than in most spectra 
of the uranyl compounds. CremicaL ABSTRACTS. 


Fluorescence and Absorption of the Uranyl Acetates. 
E. L. Nicnots, H. L. Howes, and Frances G. Wick (Physical 
Rev., 1919, [2], 14, 201—221).—The paper deals with the fluores- 
cence and absorption spectra of the two known forms of uranyl 
acetate and of thirteen double uranyl acetates as they appear when 
excited at the temperature of liquid air. The essential identity 
of the spectra of the double acetates of lithium, potassium, calcium, 
manganese, and strontium, both as regards the location of the 
principal bands and the structure of the fluorescence groups, is 
established and the deviations from this type occurring in the 
spectra of the uranyl acetates containing barium, ammonium, 
rubidium, sodium, magnesium, zinc, silver, and lead are considered. 
The approximate identity of frequency intervals for all series and 
for all salts is likewise established, the interval being 84-76. 

Cuemicat ABSTRACTS. 


Quanten Theory Basis of Photochemistry. E. Warsuré 
(Zeitsch. Elektrochem., 1920, 26, 54—59).—A theoretical paper 
in which it is shown that every photochemical reaction is character- 
ised by the specific photochemical action ¢. that is, by the number 
of gram cals. of heat absorbed per mol. The fundamental law of 
vhotochemical reaction is, that energy of frequency v is absorbe4 
in quanta by the reacting molecules. The molecules which absorb 
the light radiation are termed “photochemical reserved mole 
cules.” and from the law stated, the number of these may be calcu- 
lated. Valency radiation is the radiation which in the reserving 


GENERAL AND PHYSICAL CHEMISTRY. ii. 211 


of 1 mol. of the photolyte is absorbed by it. The indicated photo- 
chemical equivalent (p) is the number of mols. which are reserved 
in the absorption of 1 gram-cal. The effective photochemical equi- 
valent is the number of mols. which are decomposed or changed by 
the absorption of 1 gram-cal. It is equal to the specific photo- 
chemical action ¢ when this is calculated on the number of decom- 
posed or changed molecules. ¢/p is the efficiency relationship. 
Einstein’s photochemical equivalent law says that every absorbing 
or reserved molecule is by the act of absorption decomposed or 
changed, and when the secondary processes are known it determines 
the efficiency relationship for which values = 1 are obtained. The 
law is rigidly held in isolated cases only, because in general the 
reserved molecules, or at least a part of them, do not undergo 
primary change for the following reasons: (1) the valency radia- 
tion is smaller than the molecular decomposition energy; (2) energy 
is lost during the absorption of the radiation; and (3) the chemi- 
cal change only takes place as a secondary process as in the case 
of photolytic isomerisation. J. F. §. 


Photochemical Studies. VIII. Periodic Light Reactions. 
Jon. Pirotnrxow (Zeitsch. wiss. Photochem., 1919, 19, 22—39). 
—The action of chlorine on a-cyanocinnamic acid in carbon 
tetrachloride solution under the influence of light of wave- 
length A=436 yuu has been investigated at 17°. It is shown 
that there is no formation of a chlorine additive compound, and 
that the nitrile concentration has no influence on the reaction, 
but chlorine is used up linearly with time, and its use is due 
to a hitherto unknown reaction between carbon tetrachloride 
and chlorine. The reaction between carbon tetrachloride and 
chlorine was therefore investigated. It is shown that the absorp- 
tion of chlorine is linear both with blue light. A=436 uu and ultra- 
violet light A=366 up. Using the whole of the light from a uviol 
lamp, a periodic change in the concentration of the chlorine is 
observed. Further experiments show that in light, pure carbon 
tetrachloride yields free chlorine. The reaction is discussed, and 
the possibility of periodic light reactions shown. Two types of such 
reactions are indicated: (1) Periodic light reactions are a neces- 
sary consequence of the stationary condition of photechemical pro- 
cesses, and must occur periodically so long as light of various wave- 
lengths acts. (2) Periodic light reactions are the result of the 
combination of different opposing reactions, which are brought 
into existence by light of different wave-lengths, and are influenced 
by different catalysts, and consequently tend to an equilibrium 
condition. J. F. 8. 


Photochemical Studies. VII. Equilibria in Photo- 
chemical Addition of Bromine. Jou. Piornixow (Zeitsch. 
wiss. Photochem., 1919, 19, 1—21).—Reactions of the type 

CR'R?:CR®R! + Br. = CR!R2Br-CR*R4Br 
are reversible, and are of such a nature that the equilibrium posi- 
tion, in the dark as well as in the light, depends on the temperature, 
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concentration, nature of the solvent, intensity of light, and the 
nature of the radicles R!, R?, R’, and R‘. The reaction between 
bromine and a-cyanocinnamic acid in light has been investigated: 
CHPh:C(CN)-CO,H + Br, = CHPhBr-CBr(CN)-CO,H. The reac. 
tions were carried out in carbon tetrachloride solution, using light 
of wave-length A=436 yp at 7°. It is shown that bromine does 
not react as Br,, but as 2Br, and the reaction taking place is pro- 
portional to the square of the absorbed light energy. The displace- 
ment of the equilibrium is proportional to the light intensity. The 
equilibrium formula for the reaction has the form 
Q ~~ J(1 — e~ ind -y)%a- ”») /py, 

where y is the equilibrium constant of the dibromide, p the thick- 
ness of the layer of solution, a the initial concentration of the 
nitrile, 6 the initial concentration of the bromine, 7 the normal 
light absorption constant of bromine (for \=436 pu it is 0°2156 per 
millimol. concentration), and J the light intensity. The tempera- 
ture-coefficient of the dark reaction of the dibromide decomposition 
is determined from the corresponding equilibrium displacement and 
found to be 2:14. It is suggested that the extreme ultra-violet 
rays have the opposite action to the long waves on this reaction. 


J. F.S. 


Spectral Photoelectric Sensitivity of Silver Sulphide and 
several other Substances. W. W. Cosrenrz and H. Kontrr 
(Bull. Bur. Standards, 1919, 15, 231—249; Sci. Paper, 1919. 
No. 344).—Data are given of the change in the electrical 
resistance of the sulphides of silver and bismuth when exposed 
to radiations from 0°64 in the visible spectrum to 3, in the 
infra-red. Galena, cylindrite, pvrites, and jamesonite did not 
show photoelectric sensitivity for the highest spectral radiation 
intensities available. The sulphides of silver and bismuth are sensi- 
tive from 0-6 to 1:8. The photoelectric response for silver 
sulphide becomes fatigued at the ordinary temperature. The 
change in resistance of the crystal when exposed to radiation is 
first negative and then positive, the resultant change being nega- 
tive and approximately one-fifth of the original change. At 
—158° this polarisation phenomenon disappears, and the response 
to radiation is the same as that of other substances, such as 
selenium or molyhdenite. The sensitivity is greatly increased 
when the temperature is lowered to —158°. The sensitivity curve 
is quite symmetrical, and shows a maximum at 1°2. An increase 
in the intensity of the exciting radiation shifts the maximum 
towards the long wave-lengths. 

A spectral photoelectric sensitivity curve of bismuthinite was 
obtained at — 166°, maxima occurring at 0°64, and 1°08 jh. 

Cremicat ABSTRACTS. 


Photo-oxidation of Organic Compounds by Chromates. 
Jon. Protnrxow (Zeitsch. wiss. Photochem., 1919, 19, 40—56).— 
The photo-oxidation of ethyl alcohol of various concentrations by 
ammonium chromate and ammonium dichromate in light of wave- 
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length A=436 py has been studied at 20°. It is shown that the 
velocity constant may be calculated by means of a linear equation, 
and that it is proportional to the concentration of the alcohol. 
Increase in the salt concentration causes the reaction velocity to 
approach a maximum. The absorption constants of the salt 
solutions have been measured, and are found to be a iunction 
of the alcohol concentration and show a maximum. The dichromate 
follows Beer’s Law, but the chromate does not. The absorption 
changes brought about by the alcohol do not afiect the reaction 
velocity. The velocities of oxidation are the same with chromate 
as with dichromate. The temperature-coeflicient of the reactions 
is 1:02. These reactions in general exhibit a perfectly normal 
photochemical behaviour. J. F.S. 


Biochemical Action of Light. fF. Scuanz (Piliiger’s Archiv, 
1918, 170, 646—676; from Physiol. Abstr., 1918, 3, 552).—Ob- 
servations on the lens of the eye have shown that the effect of light 
is to render protein less soluble. Some authors have attributed 
this change to certain substances accompanying the protein. The 
presence of acetone in diabetes coupled with the frequent occur- 
rence of lenticular opacity suggested a series of experiments in 
which equal amounts of a protein solution in a series of quartz 
tubes were treated with increasing amounts of acetone. Series 1 
and 2 were placed in the sunshine, whilst series 3 was incubated in 
the dark at 38°. After four days the contents of the various tubes 
were equalised by appropriate additions of acetone, the only dis- 
tinction being that in series 1 and 3 the added acetone had been 
previously treated with light, whereas in series 2 it had not. The 
amount of precipitation, after the addition of ammonium sulphate, 
sodium chloride, and acetic acid by the method previously described, 
was then noted in each case. The results showed that the change 
from a more to less soluble condition of the protein was due to 
the effect of light on the protein itself; the reaction was, however, 
increased by the presence of acetone. The amount of acetone 
breakdown (amount of gas formed) was tested after exposure to a 
quartz lamp of acetone (1) in ordinary glass (absence of shorter 
rays than A 30 up); (2) in quartz (absence of shorter rays than 
4200 uu); and (3) shaded with a “euphos” glass screen (rays 
shorter than A400 yp). The results showed that acetone absorbed 
and was acted on by the ultra-violet rays alone. The author main- 
tains that chemically pure organic salts are quickly broken down 
by the action of light in the absence of iron. Some quartz spectro- 
graphs figured in the text show absorption of the violet rays by 
protein and other substances, the greatest absorption being 
exhibited by acetaldehyde and acetone. Certain coloured sub- 
stances, such as eosin, hematoporphyrin, and chlorophyll, act as 
optical sensitisers ; eosin is non-toxic unless the organism is exposed 
to intense light. Mice die suddenly if exposed to daylight after 
previous injection of hematoporphyrin, and various lesions of the 
skin occur in sub-acute cases. It is suggested that the brilliant 
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colourings of flowers, etc., is to enable the organism to select the 
particular light rays required. Other experiments show that the 
growth of plants is affected by ultra-violet rays. J.C. D. 


The Reaction of Proteins to Ligui. F. Scuanz (£juger’s 
Archw, 1917, 169, 82—86; irom Physiol. dbstr., 1917, 2, 584, — 
The author refers to his previous work on the lems proteins, and 
also to Neuberg’s work. Proteins are more sensitive to light than 
Neuberg considers, and experiments are given which show that 
quartz lamp rays can effect in them changes in solubility, etc., so 
that albumins then show the characters of globulins. J.C. D. 


Some Observations on the Action of Coal on a Paot- 
graphic Piate. Mic Sinkinson (L., 1920, L417, L00—171U). 


Chemical Actions ol Radiation. kuckye Wotuizer (Le 
Radwm, i919, LL, 289—zY38, 38z—54i1. Compare A., i914, uy, L0, 
238).—Lhe chemical action of a-rays trom radium emanation ou 
hydrogen sulphide, ammonia, nitrous oxide, and carbon dioxide 
has been investigated. When the reaction 1s not accompanied by 
secondary reactions, it is found that the amount olf decomposition, 
under the same conditions of volume, pressure, and temperature, is 
proportional to the amount of emanation present. ‘lhis is the case 
with the reactions HJS=H,+S8 and NH,=N+3H. ‘Lhe etiect 
increases with the dimensions of the vessel, and the volume, but 
tends to a maximum value, corresponding with the total utilisa- 
tion of the energy of the radiation. If A, A_ are the velocity 
constants for particular conditions and for total utilisation 0 
energy respectively, # is the radius of the vessel, and p the pres- 
sure, then, when A>0°5A., , it is found that A=A, (1—U/Kp), 
where C is a constant. When A<0'DA,. the relauion is repre 
sented by a line tangent to the above curve, and passing throug 
the origin. The decomposition of nitrous oxide is complicated by a 
secondary reaction, namely, the formation of nitric peroxide from 
the nitric oxide and oxygen set free in the initial reactions N,U= 
N,+0; N,O=NO+N. Contrary to the statement of Ramsay and 
Cameron, carbon dioxide is only very slowly decomposed by a-rays. 
No theoretical conclusions are drawn from the results beyond the 
statement that the decompositions do not follow Faraday’s law. A 
full account of the apparatus used is given. J. R. P. 


New Arrangemeaot for the Réutzgen Ray Crysiallo- 
graphic Investigation of Crystsiine Powuers.  Hetoe 
Bouuin (Ann. Physik, 1920, [iv], 61, 421—439).—A new arrange- 
ment is described, in which by means of a cylindrical arc-shaped 
scattering surface, made of a compressed, crystalline powder, inter- 
ference lines can be produced. One edge of the lines is sharp and 
may be geometrically defined, whereby an increased accuracy ove! 
that of the previously described methods is rendered possible. It is 
shown that the sharpness and the position of the line edge is it 
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dependent of the width of the slit and of the depth to which the 
radiation penetrates. By means of photographs of the interference 
lines the space grating of thorium, nickel, and magnesium has been 
determined by this method. It is shown that thorium and nickel 
have face-centred cubic lattices, whilst magnesium has a lattice made 
up of two simple interpenetrating hexagonal lattices. J. F. 8. 


An Experimental Determination of the Critical Electron 
Velocities for the Production of the Ionisation and Radia- 
tion on Collision with Argon Atoms. Frank Horton and 
Ann CATHERINE Davies (Proc. Roy. Soc., 1920, [A], 97, 1—23. 
Compare A., 1919, ii, 210).—In the conclusion of Franck and 
Hertz that ionisation occurred in argon when the velocity of the 
colliding electrons was raised to 12 volts, the ionisation of the gas 
could not be distinguished from photoelectric effects of radiation 
produced by the collisions. By methods similar to those previously 
employed for helium, it has been shown that, when electrons bom- 
bard argon atoms, a radiation is produced when the electrons attain 
a velocity corresponding with 11-5 volts, which is not accompanied 
by ionisation of the argon, but at 15-1 volts ionisation of the argon 
takes place. The latter potential corresponds, according to the 
quantum relation, with a wavelength of 817 ‘A.U., which is in 
accord with the spectroscopic investigation of the extreme ultra- 
violet spectrum of argon by Lyman, which he found terminated 
abruptly at 800° A.U. Evidence has been obtained that at 15-1 
volts not all the collisions are fruitful in producing ionisation, and 
that the fraction of fruitful collisions is increased greatly by intense 
11°5 volt radiation. The minimum ionisation velocity, 15°1 volts, 
however, is the same whether the argon is exposed to weak or 
intense 11-5 volt radiation. F. 8. 


Investigation of the Effects of Electron Collisions with 
Platinum and with Hydrogen, to ascertain whether the 
Production of Ionisation from Platinum is due to 
Occluded Hydrogen. Frank Horton and Ann CaTueRINE Davies 
(Proc. Roy. Soc., 1920, [A], 97, 23—43).—During the investigation 
of electron collisions with helium it was found that positive ions 
were produced from a positively charged platinum gauze bombarded 
with electrons of minimum velocity corresponding with 11 volts, 
and this has been more fully investigated to determine whether it 
is due to the metal or to attached hydrogen. This voltage is 
subject to a correction for the velocity at which the electrons leave 
the tungsten filament, and the mean of all the corrected results 
gives 13-0 volts as the critical electron velocity for the production 
of the ionisation, which does not agree with the usually accepted 
value of the “ionisation potential” of hydrogen (11 volts). In the 
same apparatus the production of ionisation in hydrogen was 
investigated, hydrogen being introduced through a palladium tube 
heated in a flame, and the conclusion was reached that the first. 
critical velocity (13 volts) is not due to hydrogen at all, but probably 
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to the platinum itself. In hydrogen it was found that a radiation 
is produced at an electron velocity of 10°5 volts, a second type of 
radiation at 13°9 volts, an ionisation at 14-4 volts, and a second 
type of ionisation at 16°9 volts. These four velocities correspond 
probably with radiation from the hydrogen atom and molecule and 
ionisation of the hydrogen atom and molecule respectively, the 
values calculated from Bohr’s theory being 10°2 instead of 10-5 for 
the first, 13:6 instead of 14:4 for the third, and 16°3 instead of 
16°9 for the fourth. It is desirable that these critical velocities 
be further examined in an apparatus specially designed for the 
purpose, F. S. 


Melting Point‘of Lead Isotopes. » M. E. Lempert (Zeztisch. 
Elektrochem., 1920, 26, 59—60).—The melting points of pure lead 
chloride and lead chloride containing Ra-G chloride have been 
determined and shown to agree to within 0°06%, that is, to within 
0°5°. The material used for the determination was that used by 
Richards and Lembert for atomic-weight determinations, and from 
which the values 20715 and 206-57 respectively were obtained 
(A., 1914, ii, 683). The present results confirm the assumption 
of Fajans (A., 1915, ii, 206) that v’m is constant for isotopes as 
against the view of Lindemann (Nature, 1915, 95, 7) that v is 
constant. J. F. S. 


The Radioactivity of Bavarian Rocks and Waters and of 
the Fluorspar of W6lsenberg. F. Henricu (Zeitsch. angew. 
Chem., 1920, 33, 5—8, 13—14, 20—-22).—An investigation of the 
distribution of radioactivity in the springs, rocks, and minerals of 
Bavaria, including also French Switzerland, the Fichtelgebirge, and 
the Oberpfalz, is described with details of the activity of a large 
number of springs expressed in Mache units (J/.U.). The springs in 
the chalk mountains of French Switzerland were but feebly active, 
but in the granitic areas of the Fichtelgebirge most of the springs 
had an activity between 10 and 100 4.U. and four were over 
100 M@.U. The minerals tobernite and autunite occurred in these 
districts in the granite. A special examination of the gases from 
one of the springs showed the unusual composition of about 12% of 
oxygen and the rest ‘“ unabsorbable.”’ 

A description is given of the fluorspar of Wélsenberg (“ Stink- 
fluss”’), in which the dark blue and violet-coloured varieties emit 
a peculiar odour on being crushed, which is undoubtedly due to the 
evolution of free fluorine. The origin of this is considered to be 
due to the action of rays of radioactive substances, dissociating the 
calcium fluoride, with coloration of the mineral due to colloidal 
calcium and evolution of free fluorine. By acting on fluorspar 
with radium rays the colour is easily produced, but not the odour 
of fluorine. F. S. 


Dependence of the Dielectric Constants of Water, Ethyl 
Alcohol, Methyl Alcohol, and Acetone on Pressure. 4. 
FAaLoKENnBERG (Ann. Physik, 1920, [iv], 61, 145—166).—The dielec- 
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tric constant of water, ethyl alcohol, methyl alcohol, and acetone 
has been determined at temperatures (16°3—20°) over the pressure 
range 7—200 atms. The mean change in the dielectric constant 
per atmosphere increase in pressure is found to be 0°0046% for 
water, 0:0097% for ethyl alcohol, 0°0102% for methyl alcohol, and 


0:016% for acetone. The refraction constants (n—1)/d. (n?—1)/4, 
and (n2?—1)/(n2+2).1/d are calculated for the above-named liquids 
at the pressures named. In the case of water and both alcohols a 
cood acreement is found for the expression (n?—1)/d. both at low 
and high pressures. In the case of acetone, owing to insufficient 
knowledoe of the compressibility. conclusions are not arrived at. 
Ticine the results of Ortwav (A.. 1911, ii. 961), the values of 
(n2—1\)/d and (n—1)/d are calculated for benzene and ethvl 
alcohol. In the case of benzene the value of (n?—1)/d is constant 
over the rance 1—500 atmospheres: but with ethyl alcohol all 
three values show considerable irrecularity over the same pressure 
rance. The verv large values of the Wiener number w for water 
and the two alcohols confirm the suggestion of Réntgen that the 
ratio of polymerised to non-polymerised molecules changes with 


increase of pressure. J. F. S. 


[Electrical] Conductivity of Solid Salts and Mixtrres of 
Salts, Rorert Kerzer (Zeitsch. Elektrochem.. 1920, 26, 77—84). 
—The specific conductivity of nastilles of lead chloride. lead 
bromide. and mixtures of these substances with varvine amounts 
of sodium and potassium chloride and bromide respectively has 
been determined at 37°. Electrical contacts were made with amal- 
gamated copper plates, and it is shown that differences in conduc- 
tivity amounting to 12% may he occasioned by variations in the 
nressure employed in making the pastille. It is shown that the 
large increase in conductivity found by Fritsch (A., 1897, ii, 301) 
on mixing the haloids of lead and mercury with alkali haloids, 
does not occur if moisture is completely removed and if the mixture 
is not heated to a high temperature. It is shown that the previous 
treatment of lead chloride has a marked influence on the conduc- 
tivity. In the case of the mixtures, it is found that heating 
before pressing increases the conductivity to a considerable extent. 
Thus 2% of sodium chloride in lead chloride increases the conduc- 
tivity of the lead chloride 109—170 times, if the previous heating 
was carried out in moist air, in a vacuum, or in chlorine; on heat- 
ing in dry air the increase was 41 times. The very smallest addi- 
tions to lead chloride produced a considerable increase in conduc- 
tivity; thus, 0-001% of sodium chloride increased the conductivity 
45 times if the mixture was melted in chlorine before pressing. 
No proportionality was found between the concentration of the 
alkali chloride and the increase in conductivity. J. F. S. 


Form of the Conductivity Function in Dilute Solutions. 
Cuartes A. Kraus (J. Amer. Chem. Soc., 1920, 42, 1—18).-—A 
theoretical paper, in which the metiod adopted by Washburn 
(A., 1918, ii, 55) for calculation of the value of k, is examined 
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The author is not able to agree either with Washburn’s conclusions 
or with his interpretation as to the limiting character of the law 
of mass action. J. F.S. 


Conductivity and Viscosity of Organic and Inorganic 
Salts in Formamide and in Mixtures of Formamide with 
Ethyl Alcohol. P. B. Davis and H. I. Jonnson (Carnegie Inst. 
Pub., 1918, 260, 71—96).—The conductivity and the viscosity in 
formamide solution of (a) metallic nitrates and formates (common 
anion), and (5) sodium salts of organic acids (common cation) have 
been measured, and also the behaviour of certain representative 
salts in mixtures of formamide and ethyl alcohol has been studied. 
The molecular conductivities of ammonium, potassium, sodium, 
calcium, strontium, and barium nitrates in formamide, which has 
a greater dissociating power than water, are much smaller than 
in aqueous solution. Evidence of complex solvent formation is 
obtained with the calcium, strontium, and barium salts in form- 
amide and in water. From the conductivities and viscosities of the 
formates of rubidium. ammonium, lithium, sodium, barium, and 
strontium in formamide at 15°, 25°, and 35°, the conclusions are 
drawn that these salts, like the nitrates, are more strongly disso- 
ciated at low dilutions in formamide than in water, that the tem- 
perature-coefficients of the conductivities are of the same order of 
magnitude for the alkali formates., but are greater for the alkaline- 
earth formates, and that rubidium and ammonium formates 
increase the viscosity less than sodium and lithium formates. 

From conductivity and viscosity measurements in formamide at 
15°, 25°, and 35° of sodium m-bromo-, m-amino-, and 3 :5-dinitro- 
benzoate, benzoate, salicylate, benzenesulphonate, and succinate, the 
conclusions are drawn that (a) the conducting capacity of the first 
three salts is approximately the same, and the same is true of the 
next three. All monobasic salts have nearly the same conduct- 
ance, which is about half that of the dibasic salt; (6) no relation 
exists between the conductivity and the constitution of the organic 
salts, and the same is true of the viscosity. 

Data were also obtained on the molecular conductivity and the 
viscosity of tetramethylammonium iodide, rubidium iodide. 
lithium nitrate, and calcium nitrate in mixtures of formamide and 
ethvl alcohol. The first three salts show an increase in molecular 
conductivity up to a concentration of 25% formamide and 75% 
ethyl alcohol. where a maximum is reached. a fact explicable bv 
an increase of ionic mobility at this point. Czsium, rubidium, and 
potassium salts lower the viscosity of water, but increase that of 
formamide. CremIcaL ABSTRACTS. 


Electrical Conductivity of the Sodium Salt<= of certain 
Organic Acids in Absolute Alcohol at 15°, 25°, and 35°. 
H. H. Lioyp and A. M. Parper (Carnegie Inst. Pub., 1918, 260, 
99—118).—An extension of previous work on the electrical conduc- 
tivity and dissociation of various organic acids in alcoholic solu- 
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tion. involving a study of the sodium salts of the organic acids in 
absolute alcoholic solution to obtain first the A, values for these 
salts and then the A, values for the acids. Absolute alcoholic solu- 
tions of thirtv-two sodium salts were prepared. and the conductivi- 
tes at 15°. 25°. and 35° over the range V/50 to W/20.000 were 
determined. Goldschmidt’s previous results were confirmed. The 
,, values were obtained by extranolation, using the function 
1/\=1/A,+ K(CX)"-1 developed by Noves and Johnston. The 
Kohlrausch formula did not give satisfactory results. The Aj, 
values at 25° were obtained for all the salts, and bv combination 
with the A, values for hvdrogen and sodium chlorides the limiting 
conductivity at 25° of thirtv-one organic acids in absolute alcoholic 
olution was calculated. The dissociation and affinity constants 
of these acids in such solution can be calculated from the A, 
values. There is a great similarity in the conductivity of these 
organic acids in aleohol. Little can be said of the relation between 
chemical composition and conductivity. No difference was found 
between aliphatic and aromatic derivatives, and the position of 
substituents in the latter appeared to be without influence on the 
conductivity. CHemicaLt ABSTRACTS. 


The Positive Influence which the ay-Diols Exercise on 
the Conductivity of Boric Acid. J. RBérsexen (Pec. trav. 
chim., 1920, 39. 178—182).—[With W. Rost van TonntnceEn. |}—Di- 
ethylmalonic acid has K.,.=2°8x10-8, and is notably much 
stronger than diglycollic acid (compare A., 1916, ii, 595). It might 
be expected, therefore, to have a feebler negative influence on the 
conductivity of boric acid, but the diminution found is almost 
the same in the two cases. 

(With W. F. Th. Henprrxsz.]—Measurements with f-nitro-f- 
methylpropane-ay-diol give results almost equal to those of 
glycerol and much less than those of pentaerythritol. W. G. 


The cycloHexane-1:2-diols and the Flexibility of the 
Benzene Ring. J. BirseKen and J. van Grrren (Rec. trav. chim., 
1920, $39, 183—-186).—Measurements have been made with the cis- 
and trans-cyclohexane-1 : 2-diols to determine their influence on the 
conductivity of boric acid. The influence of both isomerides is 
manifestly negative, but the influence of the cis-isomeride is slightly 
more feeble than that of the trans-isomeride. The cis-diol shows 
4 greater tendency to form complexes than the trans-diol. The 
authors explain the difference of behaviour of these two isomerides 
on the hypothesis that the flexibility of the cyclohexane ring per- 
mits of the hydroxyl groups of the cis-form obeying more easily 
their natural repulsion. 


Increase in the Conductivity of the a-Keto-acids by Boric 
Acid, as a Consequence of the Formation of a-Hydroxy- 
acids by Hydration: R-C(OH),-CO,H. J. Bérsexen and W. 
Rost vAN TONNINGEN (Rec. trav. chim., 1920, 39, 187—190).— 
Trimethylpyruyic acid, like pyruvic acid itself (compare A., 1916, 
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ii, 209), exerts a marked positive influence on the conductivity of 
boric acid itself. thus confirming the view previously expressed 
(loc. cit.) that the a-keto-acids in aqueous solutions are hydrated 
and behave like dihydroxy-compounds. Trimethylpyruvic acid is 
notably much weaker than pyruvic acid, and the dehydration takes 
place more easily, so that it apparently exerts a negative influence 
even at moderate dilutions. W. G. 


Overpotential and Catalytic Activitv. Ertc K. Rinear, 
(7. Amer. Chem. Soc., 1920. 42, 94—105).—The influence of 
temperature on overpotential has been determined at a series of 
temperatures for platinum. conper, and zine. In the case of zine. 
there is no relationshin hetween the calculated and observed 
temnperature-coefficient, the latter only amounting to 0°31 millivolt 
per decree at 37°. In the case of copper and nlatinum. a hicher 
coefficient is ohserved, the values being 2°2 millivolts per decree 
and 0°17 millivolt per degree respectivelv. These values are three 
to four times as large as the calculated values. It is suggested 
that overpotential is a measure of the energy required for the 
desorption of hydrogen from a metal surface. Metals with low 
latent heats of desorption are catalvtically active, the activity 
increasing with decreasing overpotentials. Metals with  over- 
potentials exceeding 0-455 volt are catalvtically inert. and no 
metal can posess an overvoltage exceeding 1°80 volts. The caleu- 
lated values of the catalytic activities of the metals are in agree 
ment with Sabatier’s qualitative observations. A suggestion is 
made for the mechanism of the process of desorption on the 
radiation hypothesis. J. F.S. 


Resemblances between the Properties of Surface Films 
in Passive Metals and in Living Protoplasm. II. Ratra 
S. Linure (Science, 1919, 50, 416—421. Compare A., 1919, i, 606). 
—Most ions activate passive iron at varving rates and the stabilitv 
of the surface film in any solution, and hence the preservation of 
the passive state, is dependent on the oxidising properties of the 
dissolved substance. Continued oxidation seems to be necessary for 
preservation of passivity. Ions of strong oxidising properties tend 
to stabilise regardless of charge, for example, the dichromate, per- 
manganate, silver, gold, and platinum ions. The haloid ions have 
a strong activating influence, the rate being proportional to the 
concentration. Salts with terminal oxygen in union activate only 
very slowly. The cation has not so large an effect, but passivity is 
retained longer in solutions of heavy metal salts. Any condition 
that confers increased stability on the surface film prevents or 
retards its destruction in an activating solution. Hence oxidising 
anions or cations more noble than the experimental metal anta- 
gonise the activating effects of other ions. The antagonism between 
sodium and calcium so characteristic in biological systems is not 
exhibited by passive iron. Anzsthetics, except ethyl nitrate, show 
no retarding effect towards activation as they do in protoplasm, but 
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this is not to be expected since solution in the organic solvents of 
the protoplasm. particularly lipoids, is not paralleled bv any process 
of solution in the metals. CremtcaL ABsTRACTS. 


Simple Hvdrogen Electrode. C. H. Baiey (J. Amer. Chem. 
Soc.. 1920, 42, 45—48).—The vessel and electrode for preparing a 
simple hydrogen cell may be constructed as follows. A piece of 
7 mm. bore tube is blown out at one end to form a bulb 15 mm. 
diam.; the tube is then bent to form an angle of about 45° at a 
distance of 50 mm. from the top of the bulb. The other limb of 
the tube is about 80 mm. long, and is fitted with a ground-glass 
stopper. The metal electrode is a thin gold disk 5 mm. diam. 
welded to a piece of thin platinum wire and fused into the side of 
the shorter limb of the tube about 5 mm. above the bend. The 
gold foil is platinised in the usual way. The tube is filled with the 
liquid under investigation, and then by means of a fine tube the 
bulb is filled with pure hydrogen, thus expelling some of the liquid. 
Tt is then stonpered, care being taken to exclude all air, and 
vigorously shaken until the solution is saturated with hydrogen. 
Connexion is made with the standard electrode by removing the 
stopper and placing the syphon tube well down the longer limb. 
The electrode is stated to give trustworthy results, and to be very 
rapid in its action. J.F.S. 


A Gas Collecting Tube. Eritcn Mirrer (Zettsch. Elektrochem.., 
1920, 26, 76—77).—A gas burette for collecting the gases evolved 
at electrodes during electrolysis is described. The novelty of the 
apparatus lies in the tap which is attached at the bottom of the 
burette; this is a heavy tap with a key bored in T-shape, so that 
the horizontal bore will give access to the burette and the vertical 
bore to a side-tube to which the levelling tube is attached. 

J. F.S. 


New Cadmium Vapour Arc Lamp. Freperick Barss (Phil. 
Magq., 1920, [vi], 39. 353—358).—A small quartz cadmium vapour 
lamp is described. The lamp is in the form of an inverted U-tube 
of 10 ¢.c. capacity, and is fitted with two long quartz capillaries 
at, its ends, by means of which the tungsten wire electrodes are 
admitted. The electrodes are fastened into the capillaries by 
means of lead seals. The lamp is filled by distilling, from a quartz 
bulb attached at the bend of the U-tube, a gallium—cadmium alloy 
containing 2—3% of gallium. The presence of the gallium renders 
the cadmium soft, and so prevents breakage of the lamp when the 
metal solidifies. The distillation is carried out at 0-001 mm. pres- 
sure, and when sufficient has been distilled into the lamp the narrow 
tube by which the bulb is connected is sealed. The lamp will burn 
with 110 volts and 3 amperes with a drop of 14 volts across the 
terminals, but is more efficient with a current of 7 amperes and a 
drop of 25 volts. To start the lamp one limb must be heated with 
a bunsen flame. The spectrum of the light thus produced is prac- 
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tically that of pure cadmium; the lamp is durable, and requires 
little attention, and furnishes an intense monochromatic source of 
red light by means of the line A 6439 A. J. F. 8. 


Magnetic Susceptibilities of Hvdrogen and some other 
Gases. Taxf Soné (Phil. Maq., 1920, [vi]. 39, 305—350, and Sci. 
Rep. Tohoku. Imp. Univ., 1919, 8, 115—167).—The magnetic sus- 
ceptibility of air, oxygen, carbon dioxide, atmospheric nitrogen, 
chemically pure nitrogen, argon, and hvdrogen has been deter- 
mined with reference to water = —0-720x10-§ The following 
specific susceptibilities (y 10°) at 20°, and volume susceptibilities 
(x .10®%) at 0° and 760 mm. are found: air, y=23°85, «=0-03084 ; 
oxygen, y=104'1. «=0°1488; carbon dioxide, = —0°423, 
x= —0°000836; chemically pure nitrogen, y= -—0°265, x= 
—0°000331; atmospheric nitrogen. y= —0°360, «= —0°000452; 
argon, y=-—5°86, «=0°0104; hydrogen, y=-—1°982, «x= 
—0-0001781. The susceptibility of air as determined is very close 
to that calculated from the values for the constituent gases, which 
indicates that the additive rule holds for the susceptibility of gases. 
The susceptibility of nitrogen is found to be diamagnetic, a fact 
which is opposed to the values of all other observers except Pascal, 
who found it had a value about 50% greater than the present value. 
The specific susceptibilities of gaseous and solid carbon dioxide 
have the same value. The present results are considered in the 


light of Bohr’s atomic model for hydrogen. J.F.8 


Moment of Inertia of the Magneton. R. Gans (Ann. 
Physik, 1920, [iv], 61, 396—-397).—A theoretical paper, in which 
the moment of inertia of the magneton of a number of elements is 
calculated. This value is of the same order in most cases, and lies 
between 0°761 x 10-43 and 60°2x 10-48. The moment of inertia of 
platinum is 67-7x10-* and of anhydrous manganous sulphate 


12°4 x 10-*. J. F. S. 


Magneto-chemistry of the Chromic Chlorides. José Batra 
Exras (Anal. Fis. Quim., 1918, 16, 467—483).—The magnetic sus- 
ceptibility of aqueous solutions of the green and the violet chromic 
chloride was determined at different degrees of concentration, tem- 
perature and acidity, and during transformation of either modifi- 
cation into the other. Quincke’s method was employed for dilute, 
and the solenoid method for concentrated, solutions. The suscepti- 
bility of the solutions of either salt was found to be independent of 
the concentration, hence they comply with Wiedemann’s law (that 
is, the susceptibility is an additive property, obtained as the sum of 
those of its components). The conversion of the green into the 
violet solution and vice versa was not marked by any change in the 
magnetic constant within the intervals in which the measurements 
were made (up to eight hundred and eighty-six hours). Hence the 
two modifications have the same magnetic constant, whereas their 
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other physical properties are different. It is inferred that—unlike 
cobalt, the magnetic properties of which undergo profound changes 
in certain co-ordination compounds—the linking between chromium 
and the other atoms or radicles in its co-ordination sphere is 
effected through the more external electronic orbits of the atom. 
The existence of nineteen magnetons in the chromium atom is 
confirmed (compare Cabrera and Marquina, A., 1917, ii, 355). The 
magnetic constant of both salts decreases in dilute solutions, but 
in presence of hydrochloric acid hydrolysis is repressed and the 
(stable) green chloride regenerated. The figures obtained for the 
molecular susceptibilities (y()) of the two compounds are given 
below, together with those obtained by Feytis (A., 1913, ii, 381): 
Elias. Feytis. 
[Cr(H,0),]Cl, 6181.10-8 5920.10-6 
[CrCl,(H,0),JCL2H,O ...  6179.10-8 6100.10-* 
W. R. S. 


Establishing of the Absolute Temperature Scale. 
Frevertck G. Keyes (J. Amer. Chem. Soc., 1920, 42, 54—59).—A 
theoretical paper, in which the work of Buckingham and of 
Chappuis on the absolute temperature scale is considered from the 
point of view of the author’s new equation of state, which is based 
on the Bohr conception of the atom (Proc. Nat. Acad. Scv., 1917, 
8, 323). J. F. 8. 


Characteristics of the Gouy Thermo-regulator. T. S: 
Sticn, jun. (J. Amer. Chem. Soc., 1920, 42, 60—68).—The paper 
describes a modification of the usual type of electrical thermo- 
regulator in which the fixed contact element is replaced by an 
oscillating contact element, and shows that such a regulator will 
reduce the periodic variations of the bath temperature and the 
erratic variations due to variations of the mercury surface to a 
fraction of the values obtainable with the usual form of thermo- 
regulator. A periodic variation in bath temperature of less than 
0:0001°, as indicated by a temperature indicator, having a natural 
period of about five seconds is easily obtained. By the use of an 
oscillating contact regulator, variations of mean bath temperature 
due to variations in external conditions are reduced below the 
values usually obtained. Characteristic equations are derived for 
both the fixed and oscillating type of thermo-regulator, and these 
equations, together with experimental data, have been used to draw 
a comparison between the two types of regulator. J. F. S. 


Variation of Thermal Conductivity during the Fusion of 
Metals. Sete: Konno (Sci. Rep. Tohoku. Imp. Univ., 1919, 8, 
169—179).—The thermal conductivity has been determined for tin 
(18—498°), lead (18—601°), bismuth (18—584°), zine (18—578°), 
aluminium (18—800°), and antimony (0—692°). The thermal con- 
ductivity of tin, lead, zinc, and aluminium decreases with rise of 
temperature up to the melting point. On melting the thermal 
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conductivity of these metals decreases abruptly and to a consider- 
able extent. The thermal conductivity of bismuth and antimony 
decreases to a minimum. which lies at 160° and 182° respectively, 
and then slowlv rises to the melting point. On melting the thermal] 
conductivity of bismuth increases considerably, whilst that of anti- 
mony appears -to decrease slightly. The thermal conductivity of 
the molten metals in all cases decreases slightly with increase in 
temperature. The changes in thermal conductivity run parallel 
with the changes in electrical conductivity with rise in tempera- 
ture. J. F.S8. 


Variation of Atomic Heats as a Function of the 
Temperature. Marnevs p’A. AtpuquerRque (Pamphlet [Portu- 
guese], 1919, 1—19).—A theoretical discussion. 


Melting Points of Pure Metals. W. Guerrier and M. 
Prrant (Zeitsch. Metallkunde, 11, 1—7; from Chem. Zentr., 1919, 
iii, 910—911).—The following are given as the most trustworthy 
figures for the melting points of the elements: Ag. 961°; Al, 658°; 
As, 850° (?); Au, 1063°; B, 2400°: Ba, 850°; Gl, 1300° (2); Bi, 
270°; C, >3600°; Ca, 809°; Cd, 321°; Ce, 700°; Cl, —101°5°; 
Co, 1490°; Cr, 1520°; Cs, 26°; Cu, 1084°; Fe, 1530°; F, — 223°; 
Ga, 30°; Ge, 958°; H, -—259°; Hg, —39-7°; I, 113°5°; In, 
155°; Ir, 2350°; K, 62°4°; La, 810°; Li, 186°; Mg, 651°; Mn, 
1210°; Mo, 2410° (?); N, —210°; Na, 97°5°; Cb, 1700° (%); 
Nd, 840°; Ni, 1452°; O, —218°; Os, 2700° (?); P, 930°; Pb, 
327-49; Pd, 1545°; Pr, 940° (?); Pt, 1760°; Ra, 700°; Rb, 38°; 
Rh, 1960°; Ru, 2450° (?); S, 119°2°; Sa, 1300°; Sb, 630°; Se, 217°; 
Si, 1420°; Sr<Ca<Ba; Sn, 232°; Ta, 2800°; Te, 450°; Th>Pt, 
1800° ; Ti, 2000° (?); Tl, 301°; U, >1850°; V, 1800°; W, 3030°; 
Y, 1490°; Zn, 419-4°; Zr, 1700° (%). 

The dependence of the melting point on the position of the 
element in the periodic system is also graphically illustrated. 

H. W. 


Thickness of the Capillary Layer between the Homo- 
geneous Liquid and Vapour Phases, particularly for 
Carbon Dioxide. G. Bakker (Ann. Physik, 1920, |iv], 61, 
273—302. Compare A., 1919, ii, 12; this vol., ii, 19).—A theoreti- 
cal paper, in which the thermodynamic equation (Z,—F,)/2—F;= 
T?{d(H/CT)/dt} is deduced by two methods: H is the surface 
tension, € the thickness of the capillary layer, 7 the absolute tem- 
perature, and /,, /,, and #, are the energy densities (energy per 
unit volume) of the liquid, vapour, and unstable phases respec 
tively. The thermodynamic potential of the unstable phase has 
the same value as the homogeneous liquid and vapour phases. 
Making use of the formule of Gauss—van der Waals and Mills, the 
following thicknesses are calculated for the capillary layer of carbon 
dioxide: —25°, 1°52 py; —10°, 151 py; 0°, 1°87 up; 10°, 2°13 py; 
20°, 3*1l uy; 28°, 5°86 pu; 30°, 13°66 py; and 31°12°,193 up. Mak- 
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ing use of a different method of calculation, the values for the 
number of layers in the capillary layer & and the total number of 
layers » of gas and liquid which form the capillary layer are 
calculated. For carbon dioxide the values are: 


t- —-35, -— : 
R= 30 3-6 4-2 5-1 7-0 11-4 
n= 27 3-4 4-0 4-9 6-9 11-3 
¢= 16 2-0 2-3 2-8 3-2 6-1 pp. 


The value of #.has also been calculated for benzene and ether. 
‘These are based on the van der Waals’s equation of state, and 
are as follows: (1) benzene, 5°4°, 2°4; 50°, 3; 100°, 3°4; 
150°, 3°5; 200°, 4-0; 250°, 10°38; and 280°, 16; (2) ether, 0°, 2°4; 
20°, 3°3; 50°, 3°3; 80°, 4:2; 120°, 5; 170°, 7-8; 190°, 16°4; and 
193°, 21°5. J. F.S. 


Certain Binary and Ternary Mixtures of Liquids having 
Constant Boiling Points. WiuLLiAm Rincrose GELSTON ATKINS 
(I., 1920, 11'7, 215—220). 


; Brown's Formula for Distillation. Sypney Youne (Sev. 
Proc. Roy. Dubl. Soc., 1920, 15, 667—672).—Brown’s formula, 
M',/M',=c.M,/M~ (where .d’,, ’,, and W,, M, are the relative 
number of molecules of A and B in the vapour and liquid 
phase respectively, and c is a constant depending on the relative 
vapour pressures of the pure substances at the boiling point of the 
mixture), is applicable without serious error to mixtures of benzene 
and toluene, of which the vapour pressure ? approximately equals 
MP,+(1-Al)#,, £, aud £” being the vapour pressures of the 
two pure substances at the same temperature, and M the molar 
fraction of the substance A. Further, tor benzene and toluene the 
best value of the constant c differs but slightly from the ratio 
P,/P,, namely, 2-591. G. F. M. 


Thermodynamics and Probability. A. Bertnoup (J. Chim. 
Phys., 1919, 17, 589—624).—A mathematical discussion of the 
relationship between entropy and probability, in which a formula 
is given by means of which it is possible (1) to determine the most 
probable distribution of the molecules of a monatomic or diatomic 
gas, according to their velocity or energy, this distribution being 
expressed by the generalised Maxwell formula; (2) to find the rela- 
tionship which expresses the entropy of a monatomic or diatomic 
gas in terms of its temperature and its volume, this relationship 
agreeing with the thermodynamic expression of entropy. W. G. 


Free Energy and the Hypothesis of Nernst. A. Bouraric 
(Le Radium, 1919, 11, 257—262, 298—305, 348—356).—The author 
directs attention to the well-known looseness of terminology of 
writers on the free energy equation,A -U =T7(dA/dT). Hededuces 
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this, and numerous other equations, by familiar methods, and con- 
siders their application to some special examples. J. R. Pb. 


Heats of Dilution of Certain Aqueous Salt Solutions. 
ALLEN Epwin Stearn and G. McP. Smirn (J. Amer. Chem. Soc., 
1920, 42, 18—32).—The reversible molecular heat of dilution has 
been determined tor the chlorides of sodium, potassium, and stron- 
tium at various concentrations ranging from 3-2 weight NV to 0:2 
weight V, and also for solutions of mixtures of pairs of the above 
named salts in equivalent and molecular quantities. The heats 
of dilution of sodium and potassium chlorides are negative. ‘this 
fact in the light of the equation Z,=#7*.(d log, p/py)/d7, in 
which Z,, is the molecular heat of dilution, indicates an increase 
in the degree of ionisation with temperature, which is contrary to 
the experimental results of Noyes (A., 1912, ii, 526), unless they 
are explained on the basis of decomposition of complexes whicn 
exist in solution, but are decomposed on dilution. ‘Ihe heats of 
dilution for the solutions of mixed salts bear no simple additive 
relation to the heat effects of the single components at equivalent 
concentrations. The results are explained on the basis of higher 
order compounds as put forward by Werner. J. F.S. 


Heats of Dilution of Solutions of Barium Chloride 
and Barium-Sodium Chloride Mixture. G. McP. Smirs, 
ALLEN E. Stearn, and R. F. Scuneiwer (J. Amer. Chem. Soc., 
1920, 42, 32—36. Compare preceding abstract).—The reversible 
molecular heat of dilution has been determined for solutions of 
barium chloride of 3:2, 2°8, and 1:6 weight V, and for solutions of 
the mixed salts in equivalent proportions of 3°2, 1°6, 0°8, and 0°4 
weight V. It is shown that the heat of dilution of the mixture of 
salts bears no simple additive relationship to the heat of dilution 
of the components at equivalent dilutions. The behaviour of barium 
chloride in this respect is therefore analogous to that of strontium 
chloride (loc. cit.). The experimental results can be explained 
on the same basis as the results obtained with the mixed strontium 
salts, namely, on the assumption of the formation of compounds of 
a higher order. J. F. 8. 


Relations between Relative Densities, Absolute Density, 
and Apparent Weight of Solutions. 0. Cntnzau (Bull. Assoc. 
Chim. Suer., 1919, $37, 175—181).—For the interconversion 
of specific gravity results at 15°, from one basis of reference to 
another, a table has been compiled showing absolute densities 
(that is, 15° in vacuum/water at 4° in vacuum), and, in parallel 
columns, the corrections to be added or subtracted to arrive at 
corresponding values referred to any of the following bases: 15° 
in air/water at 15° in air, 15° in vacuum/water at 15° in vacuum, 
15° in vacuum/water at 15°5° in vacuum, and 15° in air/water at 
4° in vacuum. The values are given to five places of decimals, and 
range from 0°7 to 1°8. J. H. L. 
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.jimvestigation of Mewes’ Law of the Relation between the 
Volume of a Gas and the Lemperature. Kuvotr Mewes 
(Zeitsch. Sauerstoff. Stickstoff. Ind., 1919, 11, 73—75, 91—93; 
trom Chem. Zentr., 1920, i, 104, 278. Compare Mewes and Neu- 
mann, A., 1919, ii, 493).—(a@) The errors observed in the previous 
experiments are to be ascribed, in part, to the presence of impuri- 
ties and consequent liquefaction. 

In the second paper the author shows that Landolt’s expression, 
(up —1) = (%-7¢9-1) =p, is valid for low temperatures if errors 
due to partial condensation of the gas by surface action and partial 
liquefaction are eliminated. ’ H. W. 


Electrical Nature of the Cohesive Forces of Solid Sub- 
stances. M. Born (Ann. Physik, 1920, |iv|, 61, 87—106).—A 
mathematical paper in which relationships are deduced for the 
molecular forces existing in crystals of the alkali haloids. 1t was 
shown by Born and Landé (A., 1919, ii, 188) that the compressi- 
bility of these salts can be explained by the assumption that the 
ions exercise attractive and repulsive forces on one another in the 
sense of Coulomb’s law, and that two ions exercise a repulsive force 
the potential of which is inversely proportional to the ninth power 
of the distance between the ions. ‘The present calculations are 
based on this assumption. J. F.S. 


Suriace Tension of Mixtures of Water and Alcohol. 
James BrierLey Firts (T., 1920, 117, 268—271).° 


The Adhesion of Starch at Fluid Surfaces. I. Experi- 
ments with Starch Grains. IF. b. thurmann (Piliiger’s Archiv, 
1917, 167, 267—279; from Physiol. Abstr., 1917, 2, 541).—Potato- 
starch has been used to study the adhesion of solids when distributed 
between two immiscible liquids, and the conditions which influence 
this adhesion. J.C. D. 


The Viscosity of Czsium Salts in Glycerol-Water 
Mixtures. P. B. Davis (Carnegie Inst. Pub., 1918, 260, 97—98).— 
An extension of previous studies by Jones and others on the vis- 
cosity of solutions in glycerol and in binary mixtures containing 
glycerol, with special reference to those salts known to decrease the 
viscosity of water and of glycerol. Rubidium and cesium iodides 
produced phenomenal lowering of the viscosity of glycerol. In 
these experiments the viscosities of cesium nitrate and cesium 
chloride were measured at 25° and 35°. Cesium salts decrease the 
viscosity of glycerol-water mixtures more than rubidium salts. 
When salts of both rubidium and cesium increase the solvent vis- 
cosity, as, for example, water and acetone or water and the alcohols, 
the cesium salt produces a smaller increment than the rubidium 
salt. CHEMICAL ABSTRACTS. 


The Sorption of Hydrogen by Palladium at Low 
Temperatures. James Brizrtzy Firra (T., 1920, 117, 
171—183). 
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The-Effect of Heating on the Absorptive Power of Sugar- 
charcoal tor Sulphur UVioxide. Kamsay MippLeron Winrur 
and Herspert Brereton Baxer (T., 1920, 117, 319—321). 


Influence of Temperature on the Adsorbability, 
the Colloid-precipitating Power oi some Narcotics. 
R. Bizricu (Pjliger’s Arciw, 1919, 174, 202—217; from Physiol. 
Adstr., 1919, 4, 184).—The observation of Meyer and Overton oi 
the partition-coeflicients between oil and water was confirmed for 
the partition between cod-liver oil and water in the case of salicy!- 
amide and benzamide. The adsorption of narcotics by animal 
charcoal was found to be almost unaffected by alteration of tem- 
perature. In the investigation of the colloid-precipitating power 
it was found that with isobutyl alcohol, ethylurethane, propy!- 
urethane, benzamide, and salicylamide the precipitation of serum 
albumin by cobalt chloride is strengthened more at high than at 
low temperatures; the same applied for some of the narcotics with 
the sodium chloride precipitation of colloidal ferric hydroxide. The 
narcotic power as tested on tadpoles was always increased by rise 
of temperature. As regards benzamide and salicylamide this is 
opposed to the observation of Meyer that the threshold strength oi 
the narcotic varies in the opposite direction to the oil—water parti- 
tion-coeflicient. J.C. D. 


Adsorption by Precipitates. II. Harry B. Weiser and 


Epmunp B. MIpDLETON - Physical Chem., 1920, 24, 30—73. 


Compare A., 1919, ii, 269).—The amount of adsorption of phos- 
phate, citrate, tartrate, oxalate, sulphate, iodate, and dichromate 
ions by definite quantities of precipitated ferric oxide from a ferric 
oxide sol has been determined. It is shown that since the first 
process in the precipitation of a colloid by an electrolyte is the 
neutralisation ot the charge by the adsorption of an ion of opposite 
charge, it follows that two adsorbing media are concerned in the 
process: the electrically charged particles and the electrically 
neutral particles. Accordingly, the total amount of a given ion 
carried down by a precipitated colloid is determined by (a) the 
adsorption by the electrically charged particles during the process 
of neutralisation, and (4) the adsorption of the electrically neutral 
particles during the process of agglomeration and settling. The 
failure to take the second cause into consideration has led to the 
erroneous conclusion that the amounts of all precipitating ions 
carried down by a precipitated colloid are equivalent. The adsorp- 
tion of equivalent amounts of precipitating ions will neutralise a 
given amount of colloid, provided the stabilising effect of the ion 
having the same charge as the colloid is kept constant; but the 
amounts adsorbed by the neutralised particles will vary with the 
nature of the adsorbing medium, the nature of the adsorbed ion, 
and the concentration of the ion in the solution. The determina- 
tion of adsorption values at the precipitation concentration, as a 
rule, will not give comparable results because of the variability in 
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the latter, and the consequent variability in the degree of satura- 
tion of the adsorbent in the adsorbed phase. The variations from 
strict equivalence in the adsorption values of Freundlich are prob- 
ably due quite as much to the varying concentration and adsorba- 
bility of the ions as to the analytical errors. The ions mentioned 
above are strongly adsorbed by hydrated ferric oxide. The adsorp- 
tion of univalent ions was relatively weak, so that the precipitate 
was readilv peptised by washing. The amounts of the ions 
adsorbed are not even approximately equivalent. The phosphate 
ion is most strongly adsorbed, and the others follow the order: 
phosphate>citrate>tartrate > oxalate > sulphate > iodate > di- 
chromate. The order of adsorption determined by analysis is 
entirely different from the order deduced from precipitation values 
on the assumption that the most strongly adsorbed ion precipi- 
tates in the lowest concentration. The latter order is: dichromate> 
tartrate>sulphate>citrate>oxalate>iodate>phosphate. In addi- 
tion to the effect of the valency and the adsorbability of precipi- 
tating ions, the precipitating values are influenced by differences in 
the degree of ionisation of electrolytes, the hydrolysis of certain 
salts, the stabilising effect of the ion having the same charge as the 
colloid, the mobility of the ions which in certain cases decreases 
with dilution owing to increased hvdration, the rate of coagulation, 
and the method of determining the critical concentrations. The 
order of precipitation values is the same for the acids as for their 
potassium salts except that the former precipitate in somewhat 
higher concentration than the latter owing to the stabilising effect 
of the strongly adsorbed hydrogen ion. There is apparently no 
connexion between the precipitation values and the ionisation 
constants of the acids investigated, probably because precipitation 
takes place at such small concentrations (0-0002—0°00087). The 
order of precipitation values of the potassium salts is: ferro- 
cyanide<ferricyanide<dichromate<tartrate < sulphate < oxalate 
<chromate<iodate<bromate < thiocyanate < chloride < chlorate 
<nitrate<bromide<iodide<formate. There is a tendency for ions 
of the highest valency to be most strongly adsorbed. That there 
are exceptions to this rule and that ions of the same valency are 
frequently adsorbed in widely varying amounts may be expected, 
since adsorbability is a specific property of the ions. J. F. 8. 


Attempt to Extend Planck's Theory of Dilute Solutions. 
P. BoepKE (Ann. Physik. 1920, fiv], 61, 334—352).—A theoretical 
paper in which Planck’s thermodynamical function is considered in 
connexion with binary liquid mixtures with the object of obtaining 
expressions which shall represent the equilibrium conditions of 
such liquid pairs and give the saturation conditions. [See also 
Jahn, A., 1902, ii, 597.] J. F.S. 


Polymerism of Dissolved Binary Salts. P. Wa.pen 
(Zeitsch. Elektrochem., 1920, 26, 60—65).—The molecular weight 
of a number of binary salts has been determined by the cryoscopic 
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method at a series of concentrations in non-ionising solvents. As 
solvents, acetic acid, naphthalene, and diphenylamine were used, 
and as dissolved substances, tetra-amylammonium iodide, tripheny|- 
amylphosphonium iodide, tetrapropylammonium iodide, ammoniun 
thiocyanate, tetramethylammonium thiocyanate, tetraethylam- 
monium bromide, ethylammonium chloride, and tetraethylammon- 
ium iodide. From the results it is shown that depolymerisation 
occurs according to the expression «=c?. const., that is, the degree 
of association is directly proportional to the linear concentration 
or to the distance between the molecules. The molecular weight, 
M, of the dissolved salt conditions the dimensions of the constant, 
since #=0°305Mt/V?t or xr=0°305Mt.Ct. The influence of the 
nature of the solvent is shown by the fact that the degree of 
association z is inversely proportional to the dielectric constant £ 
of the solvent, as shown by the expression r=1:92,/M/EV? or 
x=1:92.MiCt/E. In view of the influence of the dielectric 
constant in the depolymerisation, the author puts forward the 
question: Are the products of depolymerisation oppositely electric. 
ally charged according to the scheme: 


(MX), == (MX)* +(\WX)’ = (M,X)' +X’ = 2M" + 2X"? 
J. ¥. 8. 


Influence of the Molecular Size of Electrolytes on the 
Conductivity and the Ionic Velocity of the Ions : Solvation 
of Ions in Non-aqueous Solutions. P. Watpen (Zeitsch. 
Elektrochem., 1920, 26, 65—71).—It is shown that a large number 
of binary salts, mainly iodides, in a number of non-aqueous solvents 
follow the relationship A, 7 / M=const.= 11:15, where X,, is the 
limiting conductivity of a salt with molecular weight M in the 
solvent under investigation, and n, is the viscosity of the solvent. 
If these salts are regarded as normal, that is, neither associated 
nor solvated, it becomes possible to determine the degree of 
solvation of other salts with a fair degree of accuracy. As a 
control of the values obtained from the formula deduced by Herzog 
from Einstein’s relationship (A., 1911, ii, 23), A 4» V+=const. 
may be used. Both equations give solvation values which are 
practically identical for the ions examined. J. F. S. 


Is the Migration Velocity of the Ions of an Electrolyte 
Extremely Large when the Solvent is Capable of Forming 
Similar Ions ? P. Watpen (Zeitsch. Elektrochem., 1920, 26, 
72—76).—A theoretical paper in which the conductivity and 
mobility of the ions of salts, which furnish one ion similar to one 
of the ions of the solvent, have been considered. The solvents con- 
sidered are pyridine, formic acid, acetic acid, aniline, m-chloro- 
aniline, nitromethane, methyl thiocyanate, hydrocyanic acid, 
ammonia, formamide, and nitric acid. The results show that the 
titular question is to be answered in the negative, and that if there 
is any influence of the solvent on the dissolved substance in this 
respect, it only accurs in a few exceptional cases, J. F.S, 
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Dissociating Powers of Free and Combined Water. 
G. Frep OrpEMAN (Carnegie Inst. Pub., 1918, 260, 119—127).— 
The conductivities of two isohydric solutions were measured, and 
the measurements repeated after the addition of a third salt (in 
three different concentrations). The following series of salts were 
used: (a) isohydric solutions of M-potassium chloride and 0-695M- 
calcium chloride, before and after the addition of sodium, 
potassium, ammonium, magnesium, calcium, or strontium chloride; 
(b) isohydric solutions of M-sodium chloride and 0°597M-calcium 
chloride, the addendum being sodium, ammonium, magnesium, 
calcium or strontium chloride, or potassium nitrate; (c) isohydric 
solutions of M-sodium nitrate and 0°681M/-calcium nitrate, the 
addendum being sodium, potassium, ammonium, magnesium or 
calcium nitrate, or potassium chloride; (d) isohydric solutions of 
0'5M-sodium nitrate and 0°310M-calcium nitrate, the addendum 
being as in (c); (e) isohydric solutions of 1/-potassium nitrate and 
0°698M-calcium nitrate, the addendum being sodium, potassium or 
strontium nitrate, or potassium or sodium chloride. For every 
pair of solutions, the suppression of the conductivity is more pro- 
nounced in the hydrated solutions, showing that the added salt 
dissociates more in the non-hydrated solutions than in the com- 
parable, isohydric solutions of the hydrated salts. The repression 
of the ionisation of the hydrated salts added is much greater than 
that of comparable quantities of non-hydrated salts in both iso- 
hydric solutions of every pair studied. A few added salts, having 
no common ion, show irregular results. The combined water (of 
hydration) in the solution of a hydrated salt is assumed to possess 
less ionising power than the uncombined water, hence the salt 
added would be less dissociated. The hydrated salts used as 
addenda are less dissociated than the other addenda, because the 
water of hydration now exists in both of any pair of solutions. 
The dissociation, however, is always less in the solution of the 
hydrated salt of any pair, because of the smaller dissociating power 
of the water of hydration already present in that solution. 

CHEMICAL ABSTRACTS. 


The Ultimate Structure of Isomorphous Substances. 
F. Rinne (Centr. Min., 1919, 161—172).—From the results of the 
X-ray analysis of the crystal structure of a number of substances, 
the author has calculated the absolute atomic or molecular volumes 
of the substances comprising a number of isomorphous series. The 
substances dealt with are the cubic elements aluminium, copper, 
silver, gold, and lead, the rhombohedral carbonates of magnesium, 
calcium, manganese, iron, zinc, and cadmium, and the haloids 
of lithium, sodium, potassium, rubidium, and cesium. From a 
comparison of the Réntgen-ray diagrams of a large number of 
minerals, which are usually isomorphous mixtures, with those of 
pure substances, it is concluded that there is no essential difference 
between their structures; that is, the X-ray evidence favours the 
view that in isomorphous mixtures the dispersity is so great that 
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it is highly probable that the vicarious constituents replace one 
another atom for atom or group for group in the lattice structure 
of the crystal. The importance for isomorphism of the chemical 
nature, and especially of the valency, of the vicarious atoms or 
atomic groups is insisted on. This factor is often of more import- 
ance in determining isomorphism or miscibility than molecular 
volume. Thus, in the case of the above elements, although the 
edge of the fundamental lattice is practically of equal length for 
aluminium, silver. and gold. and considerably less for copper, silver 
and gold are perfectly miscible together. but onlv slightly so with 
aluminium. In the case of the haloids of the alkali metals, 
the miscibility varies with the temperature to a much greater 
extent than would be expected were the dimensions of the funda- 
mental lattices the ruline factor. The author recards the mixed 
ervstal state as one intermediate between a physical mixture and 
a true chemical compound. E. H. R. 


Von Weimarn’'s Theory of the Colloidal State. FE. F. 
Rucwner and J. Katrr (Rec. trav. chim., 1920, 39, 135—144).— 
The authors consider that von Weimarn’s theory of corresponding 
states in the formation of precipitates is untenable. Thev show 
that his law giving the relationshin between “the coefficient of 


precipitation,” on which the form of the precinitate depends. the 


solubilitv of the substance precipitated, and the amount of the 
precipitate formed is incorrect in the cases of such precipitates as 


calcium fluoride. barium fluoride. and calcium sulphate in com- 
parison with barium sulvhate, and in the cases of silver chloride. 
bromide and iodide. and lead iodide. Further, that in the case 
of such precipitates as aluminium hydroxide, the conditions cannot 
be expressed by anv formula. Whilst his theory may have some 
value qualitatively, his law of corresponding states is not confirmed 
by quantitative experiments. W. G. 


Swelling and Solution of Aleuron. Marian 9. Hooker and 
Martin H. Frscuer (Kolloid Zettsch., 1920, 26, 49—58).—The 
amount of swelling of aleuron (a mixture of plant proteins) 
occasioned by water. dilute solutions of hydrochloric, nitric, 
sulphuric, lactic, formic, and tartaric acids, hydrochloric acid mixed 
with various quantities of the chlorides of sodium, potassium, iron, 
aluminium, ammonium, copper. magnesium, calcium, and strontium 
respectively; hydrochloric acid mixed with potassium bromide, 
nitrate, iodide, acetate, thiocvanate, tartrate, and citrate respec- 
tively: and hvdrochloric acid mixed with carbamide. methy] 
alcohol, ethyl! alcohol, dextrose. and sucrose respectively, has been 
measured. The amount of aleuron dissolved by the ahove-named 
solutions has also been determined. A similar series of experi- 
ments has been carried out with sodium hydroxide solutions and 
with sodium hydroxide solution to which the above-named sub- 
stances have been added. It is shown that aleuron behaves, as 
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regards its swelling and solution, in much the same way as gelatin, 
fibrin, blood serum, and gluten. It swells more in acid and alkali 
solutions than in water, but the amount of swelling does not run 
parallel with hydrogen- or hydroxyl-ion concentration. The swell- 
ing is reduced, not only by neutralisation of the acid or alkali, but 
also by the addition of neutral salts. The greater the concentra- 
tion ot the added salt, the greater the reduction of the swelling. 
Non-electrolytes do not influence the swelling in either acid or alkali 
solution. The solubility of aleuron in acids and in alkalis is also 
greater than in water, but it does not run parallel with the swell- 
ing. Some salts increase the solubility, whilst others reduce it in 
both acid and alkaline solutions, but there is no parallelism between 
solubility and swelling. The results indicate that hydration and 
solution of an albuminous substance or mixture of albuminous 
substances, although often connected and often occurring in the 
same sense, yet are not identical processes. Each follows its own 


particular laws. J. F.S. 


Influence of the Concentration of Electrolytes on some 
Physical Properties of Colloids and Crystalloids. Jacquss 
Lozs (J. Gen. Physiol., 1920, 2, 273—296).—When alkali or 
neutral salt is added to a 1% solution of sodium gelatinate separated 
from distilled water by a collodion membrane, the rate of diffusion 
is diminished. This depressant action is greater when the cation 
of the added electrolyte is bivalent than when it is univalent. 
When a neutral J//256-solution of a salt with univalent cation is 
separated from distilled water by a collodion membrane, and an 
alkali or neutral salt is added, the diffusion of water is also 
depressed in proportion to the amount added. It can be shown 
that under these conditions water diffuses through the membrane 
in the form of positively charged particles. In the case of the 
diffusion of water into a neutral salt with univalent or bivalent 
cation, the effect of the addition of electrolyte on the rate of 
diffusion can be explained on the basis of the influence of the ions 
on the electrification and the rate of diffusion of the electrified 
particles of water. Since the influence of the addition of electro- 
lyte seems to be the same in the case of solutions of metal 
gelatinate, the question arises whether this influence cannot also 
be explained in the same way, and, if this be true, the further 
question can be raised whether this depressing effect necessarily 
depends on the colloidal character of the gelatin solution, or 
whether in both cases the same property of matter is not being 
dealt with, namely, the influence of ions on the electrification and 
rate of diffusion of water through a membrane. 

The curve representing the influence of the concentration of the 
electrolyte on the initial rate of diffusion of water from solvent 
into the solution through the membrane is similar to the curve 
representing the permanent osmotic pressure of the gelatin solution. 
The diffusion of water as negatively charged particles into a solu- 
tion of gelatin chloride is depressed by addition of an acid or 
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neutral salt. This is also found to be true when the diffusion 
takes place into a solution of M/512-A1,Cl. J. C. D. 


Influence of a Slight Modification of the Collodion 
Membrane on the Sign ot the Electrification of Water. 
Jacques Lozs (J. Gen. Physiol., 1920, 2, 255—271).—Collodion 
membranes which have received one treatment with 1% gelatin 
solution show for a long time afterwards a different osmotic 
behaviour from untreated membranes. This difference shows itself 
only towards solutions of those electrolytes which have a tendency 
to induce a negative electrification of the water particles diffusing 
through the membrane. When solutions of salts with tervalent 
cation are separated from water by collodion membranes treated 
with gelatin, water diffuses rapidly, into the solution, whilst no 
water diffuses when the collodion membrane has received no gelatin 
treatment. Solutions of acid separated from water by treated 
membranes show negative osmosis, whereas with untreated mem- 
branes positive osmosis occurs. These differences only occur in that 
range of concentrations of electrolytes inside of which the forces 
determining the rate of diffusion of water through the membrane 
are predominantly electrical, that is, from 0 to about //16. The 
differences in the osmotic behaviour of the two types of membrane 
are not due to differences in permeability, but are rather due to 
the fact that water diffuses into solutions of tervalent cations or 
acids through gelatin-treated membranes as negatively charged par- 
ticles, whilst in the case of non-treated membranes the charge is 
positive. Treatment of the membranes with caseinogen, egg- 
albumin, blood-albumin, or edestin has the same effect, but treat- 
ment with peptone from egg-albumin, alanine, or starch has no 
such effect. J.C. D. 


Colloidal Electrolytes. Soap Solutions and their Consti- 
tution. James W. McBain and C. S. Satmon (Proc. Roy. Soc., 
1920, [A], 97, 44—65; J. Amer. Chem. Soc., 1920, 42, 
426—460).—Colloidal electrolytes are solutions of salts in which 
an ion has been replaced by a heavily hydrated multivalent 
micelle carrying an equivalent sum total of electric charges, 
and also serving as an excellent conductor of electricity.’ This new 
class of electrolytes probably includes most organic compounds con- 
taining more than eight carbon atoms, and capable of forming 
ions, also acid and alkali solutions of proteins, dyes, indicators, 
sulphonates, soaps, alkali tungstates, zincates, tellurates, and 
silicates. The constitution of solutions of the sodium and potassium 
salts of behenic, stearic, palmitic, myristic, lauric, decoic, octoic, 
hexoic and acetic acids has been investigated. The vapour pressure 
and elevation of the boiling point have been ascertained by the dew- 
point method for solutions of the above-named salts at concentra- 
tions 0°2V—3-0N. From the results, coupled with osmotic and 
conductivity data previously published (T., 1914, 105, 435), the 
concentration of crystalloid constituents and the concentration of 
colloid constituents are deduced. It is shown that, in W-solutions, 
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in every case colloid material is present; in the case of the hexoate, 
15% is present as colloid, whilst with potassium stearate, 99% is 
colloid. The amount of colloid decreases rapidly with decrease in 
concentration, and it apparently becomes inappreciable with JV /5- 
laurate solutions. The ionic micelle are regarded as either (in the 
case of palmitate) an agglomeration of palmitate ions heavily 
weighted by water as a complex solvate, (P’),.(H,O)m, or, and 
more probably, a collection of all, or nearly all, the colloid in the 
ionic micelle, (NaP),. (P’)n(H2O)m. J. F. 8. 
Penetration of Electrolytes into Gels. I. Penetration 
of Sodium Chloride into Gels of Agar-agar containing 
Silver Nitrate. Watrer Srives (Biochem. J., 1920, 14, 58—72).— 
the penetration of sodium chloride from solutions of various con- 
centrations (5V—0-05.)) into agar gels has been foilowed by the 
indicator method. When silver nitrate is present in the gel, the 
entrance of sodium chloride into the gel is marked by the torm- 
ation of silver chloride, and the progress of the chloride into the 
gel is indicated by the forward movement of the sharp line of 
demarcation between the silver chloride in the gel and the unpre- 
cipitated silver salt. The distance this line of demarcation has 
moved forward in any time is termed the penetration. It marks 
the position of a definite concentration of chloride, namely, the 
saturation concentration of silver chloride. The penetration of 
sodium chloride into agar gels containing silver nitrate is, within 
wider limits, proportional to the square root of the time. If P is 
the penetration in a time ¢, P/ /¢t=constant for any particular gel 
and any particular concentration of penetrating salt, and is termed 
the penetration factor. The rate of penetration is dependent on 
the initial concentration of the penetrating salt, the higher the 
concentration of the salt the more rapid the penetration. The 
concentration of the gel itself appears to exercise little influence on 
the rate of penetration, but, owing to the probability of actions 
between the silver salt and the gel, and hence doubt as to the true 
active concentration of the silver salt in the gel, the influence of 
concentration of the gel must be left an open question. In any 
case, the influence cannot be great in gels containing between 
1 and 4% agar. The expression obtained by von Fiirth and 
Bubanovié (A., 1919, ii, 13) to indicate the relationship between 
the penetration, time, and concentration of the penetrating salt 
only holds in very special cases and between narrow limits, and is 
even then only very approximate. The following more general 
empirical relationship is deduced, P//t=klogc+k!, where c is 
the initial concentration of the penetrating salt, k a constant 
depending on the nature of the penetrating salt and also, although 
to a slight extent, on the nature of the gel content, and k/ a second 
constant depending mainly on the concentration of silver nitrate 
in the gel. J. FS. 


Adsorptive Stratification in Gels. III. Samugen Cement 
BraprorD (Biochem. J., 1920, 14, 29—41. Compare A., 1919, 
i, 139).—A discussion of the supersaturation and the adsorption 
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theory of the Liesegang phenomenon in gels. The author supports 
the adsorption theory by a number of experimental facts. The 
formation of bands usually ceases long before the bottom of a tube 
is reached. The hypotonic reagent is invariably so strong that 
this effect can only be due to the solute in the gel having been 
exhausted from the lower regions of the tube. This fact also 
controverts the deduction from the supersaturation theory, that 
the diffusion of the solute in the gel is negligible. 

With certain colloidal precipitates, such as manganese sulphide, 
in agar, a tendency is observed to form large spherical aggregates 
which have much the same structure and density as the bands, 
except that they frequently show concentric banding. When one 
of these spherical aggregates begins to form in the zone where a 
band will shortly appear, the band does not extend to join the 
sphere, but a spherical cavity, 2—3 mm. wide, is left surrounding 
the concretion, from which the surface of the cavity is everywhere 
equidistant. This effect must be due to the solute having been 
exhausted from the neighbourhood of the aggregate. Its spherical 
form implies that nutrient material has accrued equally from all 
directions. J. F.S. 


Mutual Action of Sols. Wiper D. Bancrorr (J. Physical 
Chem., 1920, 24, 21—29).—A theoretical paper in which it is 
shown that when positively charged gelatin is mixed with a 
negatively charged sol, or negatively charged gelatin with a posi- 
tively charged sol, there may be precipitation over a range of 
relative concentrations. When two sols, peptised by water, are 
mixed, the mutual adsorption may decrease the adsorption of water 
to such an extent that precipitation takes place. There may be, 
and often is, mutual adsorption when two sols having the same 
electrical charge are mixed. The mutual adsorption of positively 
charged ferric oxide and positively charged gelatin in ammonia 
solution gives a different product from the mutual adsorption of 
positively charged ferric oxide and positively charged gelatin to 
which ammonia is subsequently added, inasmuch as in the first 
case precipitation is brought about, whilst in the second there is 
no precipitation. J. F. 8. 


[Physical Chemical Analysis of Metal Hydrosols.] An 
Explanation. Ricnarp Zsicmonpy (Kolloid Zeitsch., 1920, 26, 
67—69).—Polemical; an answer to Pauli’s criticism (this vol., 
ii, 168) of certain parts of a paper by Varga. J. F.S. 


Réle of Valency in the Coagulation of Suspensoids by 
Electrolytes. Wotreane Ostwatp (Kolloid Zeitsch., 1920, 26, 
69—81. Compare this vol., ii, 168).—The various theories which 
have been put forward to explain the function of valency in the 
coagulation of suspensoids are summarised, and the precipitation 
values of a large number of electrolytes are collected from various 
sources and tabulated. From the absorption theory of Freundlich, 
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an expression is deduced which gives a quantitative relationship 
between valency and precipitating power. This has the form 
L/e,:1/¢eg:1/eg . . .=1:2":3" . . ., im which ¢,, c,, and cs are the 
precipitating values of uni-, bi-, and ter-valent electrolytes, and n is 
a constant. It is shown that none of the theories hitherto put 
forward satisfactorily accounts for the coagulation of electrolytes. 
It is shown that the réle of valency as the determining factor in 
coagulation processes has been considerably overestimated. This 
follows from the facts that (1) the precipitating values of electro- 
lytes of the same valency differ considerably, (2) univalent electro- 
lytes in some cases have smaller precipitating values than bivalent 
electrolytes, and (3) salts of different valencies fall into the same 
group with respect to their precipitating values. J. F.S. 


Precipitation of Congo-rubin by Electrolytes. Wotreane 
OstwaLp (Koll. chem. Bethefte, 1920, 26, 92—102. Compare A., 
1919, ii, 187, 400).—A continuation of previous work (Joc. cit.). 
It is shown that the behaviour of Congo-rubin toward electrolytes 
in respect of Schulze’s rule is exactly the same as that of inorganic 
hydrosols. The behaviour of Congo-rubin in respect of its colour 
changes in the presence of electrolytes is of the same nature and 
depends on the same causes as the colour changes of inorganic 
hydrosols, for example, the colour changes of gold sols, or, in other 


words, the phenomenon is of colloidal chemical character. 
J. F. S. 


Equilibria in Solutions containing Mixtures of Salts. 
The System Water and the Chlorides and Sulphates of 
Sodium and Magnesium at 25°. W.C. Braspate (J. Ind. 
Eng. Chem., 1920, 12, [ii], 164—-167).—Previous work on this sub- 
ject indicates that the solid phases to be expected at 25° are 
MgSO,,7H,O, MgSO,,6H,O0, MgSO,,H,O, Na,SO,,10H,O, Na,SO,, 
MgCl,,6H,O, NaCl, and MgS0O,,Na,SO,4H,O (blédite). In 
ascertaining the limits of the fields representing the composition 
of all the solutions which can be in equilibria with each of the 
eight solid phases, the composition of solutions saturated with 
respect to MgSO,,7H,O, Na,SO,,10H,O, MgCl,,6H,0, and NaCl 
was determined, and the ends of two axes at right angles, one to 
represent the relative proportions of MgSO, and NaCl, and the 
other of Na,SO, and MgCl,, were fixed. The solubility of each of 
the former four salts in solutions containing increasing concentra- 
tions of a second salt which yields a common ion was determined 
up to the point at which a second solid phase appeared, and thereby 
a number of points intermediate between the extremities of the 
two axes, representing solutions in equilibrium with two solid 
phases, were fixed. Further, starting with solutions saturated with 
respect to two solids, the composition of solutions saturated with 
respect to each pair of solids, in the presence of increasing concen- 
trations of that salt which yielded a fourth ion, was determined up 
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to the point at which a third solid separated. The results are 
shown in a curve, in which the horizontal axis is used to represent 
the number of mols. of MgSO, and NaCl, and the vertical axis 
the number of mols. of MgCl, and Na,SO,, per 1000 mols. of 
water, and tables are given showing the composition of all these 
solutions which represent critical points. 8. 8. A. 


Reaction Isochore and Velocity of Reaction from the 
Statistical Point of View. M. Potinyi (Zertsch. Hlektrochem., 1920, 
26, 49—54).—A theoretical paper in which it is shown that the 
velocity constant of a reaction of the type 4 + B, — AB+B in the 
endothermic direction is given by the product of the number of 
collisions and the equilibrium constant, and in the reverse direction 
it is the same as the number of collisions. These results are 
deduced from the assumption that it is just as likely after a collision 
between A and B,, that the particles react, or that they are dis- 
persed without a reaction taking place. The results of the 
theoretical investigation are tested by means of the experimental 
results of Bodenstein and Lind on the reaction Br + H, —> BrH +H 
(A., 1907, ii, 76), and found to be in accordance with the experi- 
mental facts. J. F.S. 


Influence of Pressure on the Temperature of Explosion. 
G. Tammann (Nach. Ges. Wiss. Géttingen, 1919, 220—224; from 
Chem. Zentr., 1920, i, 146).—The explosive material is contained 
in a small glass tube open at one end, and is placed in a steel 
cylinder filled with mercury; the latter is connected with a spring 
manometer and pressure pump. The cylinder is heated in an oil- 
bath provided with an efficient stirrer, the temperature of the bath 
being observed from minute to minute. Tables are given showing 
the rate of heating in degrees per ten minutes before attaining the 
temperature of explosion, the weight of explosive, the pressure and 
temperature at which explosion occurs, the differences in pressure 
before and after the explosion, and the sudden rise of pressure 
during the explosion. The temperature of explosion of moist 
glyceryl nitrate varied somewhat considerably at constant pressure; 
increase of the latter by 2500 kilos. per sq. cm. appeared to depress 
the temperature of explosion by 8°4°, but the variation lies within 
the limits of experimental error. With dry glyceryl nitrate, the 
variations are less marked, but a distinct influence of the pressure 
on the temperature of explosion is not observed ; a similar effect is 
still less certain in the case of a mixture of tetranitromethane 
(2 mols.) and benzene (1 mol.). With tetranitromethane (2 mols.) 
and naphthalene (1 mol.), an increase in pressure of about 2000 
kilos per sq. cm. causes an elevation of 57° in the temperature of 
explosion. The influence of pressure on the temperature of ex- 
plosion of liquid explosives is determined by the effect of pressure 
on the conductivity for heat of the material itself and its environ- 
ment, and by alteration in the chemical—kinetic conditions, such as 
the increase in the number of molecular collisions caused by 
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isothermal increase in pressure as a consequence of the increase in 
volume of the explosive. H. W. 


Difference in Chemical Activity of Free and Semi-com- 
bined Water as Illustrated by the Effect of Neutral Salts 
on the Hydrolysis of Acetic Anhydride. GerraLp C. ConnoLiy 
(Carnegie Inst. Pub., 1918, 260, 131—143).—In extension of the 
work of Holmes and Jones (ibid., 1915, 230) on the effect of salts 
on the hydrolysis of methyl acetate and methyl formate, the action 
of strongly hydrated and of slightly hydrated salts on the hydro- 
lysis of acetic anhydride has been studied with the object of deter- 
mining whether any chemical difference exists between free and 
combined water. Care being taken always to keep the water con- 
tent constant, M-, 0°-5M-, and 0°25M/-solutions of various salts 
(potassium, sodium, calcium, magnesium, barium, and strontium 
chlorides, sodium and magnesium sulphates, potassium and sodium 
nitrates) at 15° and at 25° were treated with acetic anhydride, 
aliquot portions were removed at various intervals, and the acetic 
acid estimated. The amount of acetic acid present in mixtures of 
the acid and its anhydride was estimated by adding aniline and 
titrating the total acetic acid with sodium hydroxide. The con- 
centration of the anhydride was 5%, and in no case did the time 
exceed sixty minutes at 15° and forty minutes at 25°, since the 
hydrolysis by water was practically complete. 

All the salts examined, excepting sodium and magnesium 
sulphates, have in the case of the greater concentrations a retard- 
ing influence on the hydrolysis, the retardation diminishing with 
increasing salt dilution. The four non-hydrated salts have prac- 
tically the same retarding effect on the hydrolysis. The hydrated 
salts, excepting magnesium chloride, produce greater hydrolysis 
than the non-hydrated salts, and with the more dilute solutions 
there is an appreciable acceleration of the hydrolysis of the 
anhydride over that due to water alone. Sodium and magnesium 
sulphates at all concentrations have a marked accelerating effect 
on the hydrolysis. Calcium, strontium, and barium chlorides also 
exert an accelerating influence in the more dilute solutions. The 
results with magnesium chloride and sulphate were inconclusive, 
the former resembling the non-hydrated salts in retarding the 
hydrolysis at all dilutions. CHEMICAL ABSTRACTS. 


The Alkaline Hydrolysis of Tartaric Ester. Anton 
SkraBaL and Erna Sincer (Monatsh., 1919, 40, 363—375).—The 
tate of hydrolysis of methyl tartrate by a mixture of sodium 
carbonate and sodium hydrogen carbonate has been measured, after 
the procedure necessary for the attainment of satisfactory results 
had been worked out in the case of methyl acetate. Referred to 
(OH]’=1 and at 25°, the constants for the first and second stages 
in the hydrolysis of methyl tartrate are k,=206 and k,=14°7 
respectively, whilst for methyl acetate k=5°4. J.K. 
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Catalysis of Hydrogen and Oxygen Mixtures at the 
Ordinary Temperature by Moistened Contact Substances. 
II. The Platinum Metals as Hydrogen Carriers. K. A. 
Hormann and Lorre Ziprex (Ber., 1920, 53, [B], 298—314. Com. 
pare Hofmann and Ebert, A., 1917, ii, 25).—The results may be 
summarised in the following manner. 

Mixtures of oxygen and hydrogen are catalysed at palladium, 
platinum, or iridium surfaces at very different rates, depending on 
the exact extent, at the moment, to which they are charged with 
gas. Pre-treatment with oxygen is thirty to fifty times as effective 
in the case of palladium, three times with platinum, and three to 
ten times with iridium as is pre-treatment with hydrogen. The 
greater activity caused by charging with oxygen is not brought 
about by the adsorbed or occluded gas serving as a source for the 
formation of water, since the amount of metal required for catalysis 
is insufficient to produce this effect, but depends on the production 
of a “fresh” hydrogen—metal combination, which, in the cases of 
palladium and platinum, is far more active than an “aged”’ pre 
paration. The catalyst shows greater activity in proportion as this 
“fresh” condition is more rapidly and completely developed. In 
the case of iridium, another factor is involved, since the metal, in 
presence of gases containing excess of oxygen, can function as an 
active oxygen electrode. 

The close parallelism between catalytic and electromotive activity 
indicates that both effects are to be ascribed to the same cause. 
This probably depends on the presence of free or metallically- 
dissolved hydrogen atoms, which cause the hydrogen potential and 
ultimately combine with the oxygen of the gas mixture to form 
water. Under the experimental conditions adopted, an active 
oxygen electrode is only formed with finely divided iridium when 
the oxygen concentration is high; platinum and palladium behave 
entirely as hydrogen electrodes. 

The maximal velocity of formation of water is not invariably 
observed when the gases are used in the proportion of hydrogen 
(2 vols.) to oxygen (1 vol.), but, according to conditions, may occur 
at a greater or smaller oxygen concentration, according as the 
catalyst becomes more or less rapidly saturated with hydrogen. Ii 
the catalyst can also function as an oxygen electrode, as in the case 
of finely-divided iridium, a second maximum may occur with 4 
higher oxygen content in the gas. 

It may be generally stated that the surface does not show its 
greatest catalytic activity when hydrogen and oxygen are absorbed 
according to the measure of their combination at an electrically 
neutral electrode, but that the maximum possible hydrogen or 
oxygen potential must be “freshly” developed in order to react 
with the gaseous mixture at the maximum rate. H. W. 


A Relation among the Atomic Weights of Chemical 
Elements. Suminosuke no (Proc. Phys. Math. Soc. Japan, 1913, 
[3], 1, 231—236).—The atomic weight (A) may be given by 4 
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formula, A=W’, where »=1'204 and W’ is roughly equal. to 
Moseley’s atomic number +2 or Rydberg’s ordinals. For the more 
exact calculation of the atomic weight, V’” may become a more 
complicated function, and W’ may be identical with neither the 
atomic numbers nor the ordinals. CuemicaL ABSTRACTS. 


The Derivation of Molecular and Atomic Weights from 
Vapour Densities in Chemical Teaching. W. Mancuor 
(Chem. Zeit., 1920, 44, 153—154).—An academic discussion on the 
most suitable formule for expressing the relation between mole- 
cular weights and gas densities with respect to water, air, and 
hydrogen in teaching chemistry. E. H. R. 


The Law of the Harmonic Triangle in Chemical Re- 
actions. Epuarp Scumiz (Ber. Deut. pharm. Ges., 1920, 30, 27—33). 
—The numerical relationships shown in a previous paper to hold 
between the atomic weights of a number of the elements (A., 1919, 
ii, 460) are now shown to hold also between the atomic and mole 
cular weights of substances taking part in simple inorganic reac- 
tions. These relationships are those holding between the sides and 
hypotenuse of an isosceles right-angled triangle, the radius of the 
inscribed circle and that of the circle circumscribed about the 
squares erected on the sides of the triangle. It is claimed that, in 
simple cases, unless such a relationship holds between the molecular 
weights of substances, interaction between them cannot take place. 

E. H. R. 


Structure of the Atomic Nucleus. E. Gearcke (Ber. Deut. 
physikal. Ges., 1919, 21, 779—784).—A theoretical paper in which 
the author formulates the constitution of the nucleus of the helium, 
lithium, glucinum, boron, nitrogen, and carbon atoms. The helium 
nucleus consists of two electrons and four hydrogen ions. In the 
case of lithium, the nucleus consists of four electrons situated at 
the corners of a regular tetrahedron, and seven hydrogen ions 
situated one at the centre of gravity of the tetrahedron, one at 
each corner of the tetrahedron, and two in an orbit close to the 
tetrahedron and at some distance from the outer electron ring. 
This nucleus is capable of accounting for the doublet series of the 
lithium spectrum. Glucinum possesses a nucleus consisting of five 
electrons situated one at the centre of gravity and one at each of 
the corners of a regular tetrahedron, and nine hydrogen ions 
situated one in the middle of each of the edges of the tetrahedron 
and the remaining three in an orbit surrounding the tetrahedron. 
This nucleus is capable of explaining triplet series of the glucinum 
spectrum. Boron has a nucleus composed of six electrons situated 
one in the middle of each of the edges of a regular tetrahedron, and 
eleven hydrogen ions situated one at the centre of gravity of the 
whole, one on the outside of each of the nuclear electrons, and one 
at each of the corners of the tetrahedron. The nucleus of carbon 
consists of six electrons situated as in the case of boron, one: in 
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the middle of each of the edges of a regular tetrahedron, and twelve 
hydrogen ions, two of which are attached to each of the electrons. 
A nucleus so constructed accounts for the tetrahedral directions of 
the carbon valencies, since it will possess four electrostatic lines of 
force in these directions. Nitrogen is regarded as having a nucleus 
composed of seven electrons and fourteen hydrogen ions, which are 
grouped into three helium nuclei in an orbit surrounding one 
electron with two hydrogen ions attached to it. Constructing, 
further, after the manner of nitrogen, the nucleus oxygen is 
regarded as a ring of four helium nuclei, fluorine as four helium 
nuclei in a ring round an H,+ ion, and neon as a ring of four 
helium nuclei round a single helium nucleus. J. F. 8. 


Condition of Dissociation of the Gases of the Fixed Stars. 
Joun Eccert (Physikal. Zeitsch., 1919, 20, 570—574).—A 
theoretical paper in which, on the basis of the Nernst heat. theorem, 
the relationship between the dimensions of the chemical constants 
deduced by Sackur. Tetrode, and Stern, and the Bohr atomic 
theory, the degree of dissociation of the atoms into nucleus and 
electrons, possible at temperatures between 10° and 107° and 
pressures of 107 atm., is investigated. The calculations show that, 
considering only one type of atomic model, the maximum dis- 
sociation would consist in the separation of the two outermost rings 
of electrons, that is, of sixteen electrons. From this, it follows 
that the mean atomic weight of the gases of the fixed stars is 3'3, 
a value which is very near that (2°8) deduced by Eddington in his 
theory of the structure of the fixed stars. J. F. 8S. 


Atomic Nuclei and a-Radiation. Hans Ta. Wowrr (Ann. 
Physik, 1919, [iv], 60, 685—700).—A theoretical paper in which a 
theory of the structure of the atomic nucleus and the forces oper- 
ative in the nucleus is put forward. The nucleus has a disk-like 
form and is made up of concentric rings. With the exception of 
the outermost ring, thev consist of singly charged hydrogen atoms 
and doubly charged helium atoms, which are rotating round the 
middle point. Outside these charged atoms, in the outermost ring, 
rotate the electrons. The positive charges are assumed to exert an 
attraction on one another when thev are at certain distances apart, 
and thereby effect the stability of the nucleus. At small distances, 
however, a repulsive force becomes operative. On this assumption, 
it is shown that one of the two potential formule, 
P=L1(1/R—A,/R*+ A;/R*) 

and P=L(1/R—A;/R%+A,/R5), represents the reciprocal action 
of the positive charges in the atomic nucleus. Expressions are 
deduced for calculating the potential and field of force which 4 
rotating charge will generate in a point in the same plane, but in 
a ring outside itself. The conditions of stability after movement 
are worked out for a point which attracts a rotating charge accord- 
ing to either of the above formule. Both potential formule are 
applied to the atomic nucleus of the radium atom, and the constants 
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determined so that they are in keeping with the expulsion of an 
a-radiation of the experimentally determined velocity. 
J. F. 8. 


Analysis of an Electron-transference Hypothesis of 
Chemical Valency and Combination. Jonny Marsnatu (Proc. 
Roy. Soc. Edin., 1919, 39, [3], 209—-233)—A mathematical in- 
vestigation of refractive indices based on the Thomson model atom, 
in which account is taken of the effect of the positive electrification 
as well as of the electrons, and of the fields of electrical action 
between the atoms of a molecule. The results are in moderate 
agreement with experiment. J.R. P. 


The Octet Theory of Valence and its Applications with 
Special Reference to Organic Nitrogen Compounds. 
Irvine Lancmutr (J. Amer. Chem. Soc., 1920, 42, 274—292).— 
The octet theory of valence, which has been described in previous 
papers (Lewis, A., 1916, ii, 310; Langmuir, A., 1919, ii, 506), is 
here applied particularly to organic nitrogen compounds, although 
the general application of the theory to inorganic nitrogen com- 
pounds and to salts is discussed. 

The number of available electrons in the outside shell of any 
atom is usually given by the ordinal number of the column of the 
periodic table in which the element is found. The number, which 
may be represented by /, corresponds with the maximum positive 
valence of the ordinary valence theory, and is one for sodium, four 
for carbon, five for nitrogen, six for oxygen, and seven for chlorine. 
It is readily proved that the octet theory is entirely in agreement 
with the ordinary valence theory whenever the ordinary formule 
are based on valences of unity for hydrogen and 8—F for each 
other element. Thus the ordinary formule agree with those of the 
octet theory whenever the following valences are adopted: hydro- 
gen, one; carbon, four; nitrogen and phosphorus, three; oxygen 
and sulphur, two; chlorine, bromine, etc., one. On the other hand, 
all formule in which valencies different from these have been 
used require modification according to the octet theory. The appli- 
cation of the octet theory to the following compounds, among 
others, the formule of which require modification, is particularly 
discussed: sodium chloride, Nat+Cl- (the co-valence of both atoms 
is zero); ammonium chloride, (NH,)+Cl- (the nitrogen is quadri- 
covalent) ; triphenylmethyltetramethyl ammonium, (NMe,)+[CPh,]- 
(the nitrogen is quadricovalent, whilst the central carbon atom in 
a ; diazonium com- 
pounds, (R-N=N)*OH- or R-N=N-OH; | triazo-compounds, 
R-N = N=N ; hydroxylamine, H,N-OH or H,N-O. 

According to this theory, all salts are completely ionised even 
before they are brought into solution. This conclusion is, more- 
Over, in agreement with the recent work of Milner, Ghosh and 
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others; it explains why there are weak acids and weak bases, but 
no weak salts. 

The known cases of isomerism, including stereoisomerism, of nitro- 
gen, phosphorus, and sulphur compounds are in full accord with the 
octet theory. 

The fact that organic cyanates, cyanides, and nitrites exist in two 
isomeric forms whilst the corresponding inorganic salts exist in 
only one form is explained, since the nulcovalent atoms of the 
metals in the inorganic compounds are not attached to definite 
atoms of the acid radicles. 

The available data on phosphonium, arsonium, sulphonium, and 
oxonium compounds are in full accord with the octet theory, which 
gives for these compounds constitutions closely resembling those 
previously assigned by Werner. H. W. 


Accelerated Filtration through Filter-paper. G. Bruuns 
(Chem. Zeit., 1920, 44, 207).—A filter-paper, folded in the usual 
way, is placed in a funnel, and the loose end of the three-fold layer 
is turned back and pressed against the side of the funnel; this 
folding back is repeated several times, so that the greater part of 
the interior of the funnel is covered by only one thickness of paper. 
In the ordinary way of using a filter, one-half of the funnel is 
covered by a threefold layer of paper. ws ee 


Small Generator for Acetylene Bunsen Burners. 
P. AsKEnasy (Zeitsch. Elektrochem., 1920, 26, 32).—An acetylene 
generator is designed which with one charge of carbide will feed a 
large bunsen burner with acetylene for six hours. J. F.S. 


[Lecture Experiment.} A Chemical Model of the 
Excitation Process. Max Verworn (Pfliiger’s Archiv, 1917, 167, 
289—308).—A mixture of pure, vacuum-distilled nitric acid and 
40% formaldehyde solution possesses considerable lability, and will 
react with explosive violence by the action of certain stimuli. The 
reaction is an oxidative decomposition of the formaldehyde to 
carbon dioxide and water. The mixture will remain unchanged 
at ordinary temperatures, but on addition of nitrous oxide, colloidal 
platinum, or on warming there is first a latent period during which 
no change occurs, which is followed by the violent reaction. Cool- 
ing the mixture, or the addition of water, or a carbamide solution 
will inhibit the process. If the mixture is placed in a long tube, 
and one part is locally stimulated, the reaction will proceed along 
the whole tube in the form of a wave. The mixture is an “iso 
bolic” system, and obeys the “all or nothing” law. J. C. D. 
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Inorganic Chemistry. 


Heat of Vaporisation of Hydrogen. W. H. Kexrsom 
(Zeitsch. Sawerstoff Stickstoff Ind., 1919, ii, 83; from Chem. 
Zentr., 1920, i, 147).—Dewar has determined the heat of vapor- 
isation of hydrogen to be 123; the author, however, gives the 
values 108°5—-113-2, the greater probability of which is supported 
by theoretical considerations. . W. 


Crystallography of Ice. F. Rinne (Ber. Verh. Séchs. Ges. 
Wiss., Math.-Nat. Kl., 1917, 69, 57—62; from Jahrb. Min., 1919, 
Ref. 25—27).—The X-ray photograph of ice on the basal plane 
shows dihexagonal symmetry with a:c=1:1°678, but does not 
decide whether the crystal is hemimorphic or not. Ice belongs to 
the magnesium type of the author’s “isotypes” (A., 1916, ii, 29), 
of which a tabulated list is given. L. J. S. 


Vapour Pressure of Solid Bromine. Txorito Isnarpi (Ann. 
Physik, 1920, [iv], 61, 264—-272).—The vapour pressure of solid 
bromine has been determined at 0°, —10°9°, —15°5°, and —21°1° 
by two methods: (1) a manometric method, and (2) by allowing the 
vapour of bromine at measured temperature to fill a globe of known 
volume, condensing and weighing the liquid. The values obtained 
are considerably higher than those determined by Ramsay and 
Young (T., 1886, 49, 453), except in the case of the value at 0°, 
which lies very near to that of Ramsay and Young. The following 
values are obtained: 0°, 65°83 mm.; —10°9°, 35°37 mm.; —15-5°, 
24°95 mm.; and —21°1°, 15°75 mm. Extrapolation of the vapour- 
pressure curve to —41-3° gives values which agree very closely with 
those obtained by Cuthbertson by his optical method (A., 1911, 
ii, 582). The triple point is calculated to lie at —7°3° and 46°4 mm. 
pressure. The vapour pressure of solid bromine is given by the 
formula log p=a/7'+blog7'+c, where the constants have the 
values a= —7109-142, b = —43-33195, and c=133°46929. The heat 
of sublimation is calculated to 60-7 cal. per gram. J. F. 8. 


Revision of the Atomic Weight of Fluorine. E. Mozzs 
ary T. Batuccas (J. Chim. Phys., 1919, 17, 537—588).—See this 
vol., i, 283. 


Mass of the Litre of Air and Gas Mixtures. A. Lepuc 
(Engineering, 1919, 108, 569).—A résumé of the more important 
of the results published by Leduc (7rav. Mem. Bureau Internat. 
Poids et Mesures, 16). Two gases, A and B, both at pressure P 
and of equal volume, when mixed in double the volume have not 
the same pressure as before mixing, but a pressure P +¢€+ €,, where 
¢ and €, depend on the nature of the gases. If the two gases are 
similar chemically, (€+¢,) is immeasurable, as, for example, is the 
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case with a mixture of carbon dioxide and nitrous oxide, but in the 
case of hydrogen and sulphur dioxide the mixture has a pressure 
3 mm. greater than the pressure of the constituents. As regards 
the mixture of oxygen and nitrogen in the atmosphere, € may be 
disregarded. The density of air has been determined by direct 
weighing of air and from the weight of the constituent gases. Paris 
air has the following composition by volume (carbon dioxide and 
water vapour having been removed): oxygen, 0°2100; nitrogen, 
0°7806 ; argon, 0°0094; neon, 15 x 10~-®; helium, 5 x 10~-®; hydrogen, 
1 x 10-®; krypton, 50 x 10-%, and xenon, 6 x 10-9; by weight: oxy- 
gen, 0°2321; nitrogen, 0°7549; argon, 0°0130; neon, 8-4~x 10-%; 
helium, 0°7 x 10-®; hydrogen, 0-07 x 10-°; krypton, 140 x 10-°; and 
xenon, 30x 10-%. The rare gases, with the exception of argon, only 
affect the density of air in the fifth decimal place. A litre of air at 
0° and 760 mm. weighs 1:2928 grams when g=980°665; under a 
pressure of 1 megabar, if g is 980-97 and the density of mercury is 
13-5951, the weight is 1°2759 grams. Samples of air collected all 
over France and Algiers and at various altitudes show a weight per- 
centage of oxygen varying between 23°05 and 23°25%. The oxygen 
percentage is lower in the north of France, and there is generally 
less oxygen close to the soil than at the height of foliage. J. F. S. 


Equilibrium in the System Ammonia-Ammonium 
Thiocyanate. H. W. Foore and M. A. Hunrer (J. Amer. Chem. 
Soc., 1920, 42, 69—78).—With the object of finding an absorbent 
other than water for free ammonia, the system ammonia—ammonium 
thiocyanate has been investigated. The vapour pressure oi 
ammonia—ammonium thiocyanate mixtures has been determined 
by passing ammonia at known pressure through a known weight 
of ammonium thiocyanate until no further increase in weight 
occurred ; in this way the vapour pressure of ammonia is known. 
This was carried out at temperatures 0—40°. A further series of 
vapour-pressure measurements was made for saturated aqueous 
solutions of ammonia and ammonium thiocyanate at temperatures 
—78° to +20°, and the following values obtained: —78°, 1 mm.; 
—65°, 4 mm.; —50°, 9 mm.; —34°, 21 mm.; —23°, 34 mm.; 
— 20°, 41 mm.; 0°, 107 mm.; and +20°, 225 mm. The solubility 
of ammonium thiocyanate in ammonia has been determined at tem- 
peratures from 0° to 50°, and the following composition of satur- 
ated solutions is obtained: 0°, 23°3% ammonia, 76:7% thiocyanate; 
10°, 22°65% ammonia, 77°35% thiocyanate; 20°, 21°6% ammonia, 
78°4% thiocyanate; 30°, 20-15% ammonia, 79°85% thiocyanate ; 40°, 
184% ammonia, 81:6% thiocyanate; 50°, 16°65% ammonia, 83°35% 
thiocyanate. The. specific conductivity of several solutions at 0° 
has been measured and the following values obtained: 75 mol. % 
ammonia, 0°1979 ohms-!; 68-9 mol. % ammonia, 0-1640 ohms-'; 
63-3 mol. % ammonia, 0°1395 ohms-!; 59°7 mol. % ammonia, 
0:1246 ohms-!; and 57:1 mol. % ammonia, 0°1110 ohms-!. The 
vapour pressures found are much lower than Raoult’s law requires. 
The practical application of ammonium thiocyanate as an absorbent 
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for ammonia has been considered, and it is shown that such an 
absorbent could be used in cases where it is necessary to eliminate 
water, and that a very large amount of the ammonia (98°1—99°6%) 
would be easily recoverable. F. §S. 


Catalytic Oxidation of Ammonia to Nitric Acid. 
B. Neumann and H. Ross (Zeitsch. angew. Chem., 1920, 33, 41—44, 
45—48, 51—55).—The authors have summarised the numerous 
processes and research in connexion with the catalytic oxidation of 
ammonia, and contribute some further results of investigations. 
Highest yields are obtained with platinum at 500° (96%), ferric 
oxide at 670° (90%), and iron—bismuth oxide at 600° (95%). The 
influence of the ammonia concentration, of the velocity of the 
gases,and of the temperature is discussed. Curves are given for the 
gas composition with various catalysts between 300° and 700°. 
Under definite conditions the oxidation will proceed continuously 
without external heat. W. J. W. 


Vapour Pressure of Arsenious Oxide in Sulphuric Acid 
Solutions. F.Scawers (J. Soc. Chem. Ind., 1920, 39, 33—34r).— 
In the contact process for the manufacture of sulphuric acid, the 
sulphur dioxide is washed by bubbling through sulphuric acid. 
Experiments were made to determine to what extent arsenious acid 
is removed from the sulphuric acid by the sulphur dioxide, since 
any appreciable amount so carried forward would have a serious 
poisoning effect on the catalyst. In the experiments a measured 
volume of air was bubbled through sulphuric acid at. 60° containing 
a known amount of arsenious oxide, and was then passed through 
a series of sodium hydroxide absorption tubes to collect any vola- 
tilised arsenic. ‘The acid used contained, in two experiments, 
0:015% and 0-001% of arsenious acid, and in each case small but 
appreciable amounts of arsenic were found in the absorption tubes, 
the amount carried forward being proportional to the amount 
present in the acid, and more than sufficient to have a poisoning 


effect on the catalyst. E. H. R. 


Atomic Weights of Boron and Fluorine. Epcar F. Smita 
and WaLTter K. van Haacen (Carnegie Inst. Pub., 1918, 267, 
1—63).—Methyl alcohol obtained by the hydrolysis of methyl 
oxalate was used to prepare methyl borate; from which boric acid 
was produced by hydrolysis. The acid thus obtained and sodium 
carbonate gave borax, which was completely dehydrated by pro- 
longed fusion. The anhydrous borax, by treatment with the 
appropriate acid and repeated evaporation with methyl alcohol, 
was converted into sodium chloride, sulphate, nitrate, and carbon- 
ate, from the weights of which the atomic weight of boron was 
calculated. The anhydrous borax was also indirectly converted 
into sodium fluoride through the formate, the direct conversion 
being impracticable. 

The values obtained are 10-900 for boron and 19-005 for fluorine. 
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The boron value is 1% lower than the accepted value, which is 
erroneous owing chiefly to the retention of water by borax glass. 
CHEMICAL ABSTRACTS. 


The Combustion of Wood Charcoal with Nitric Acid. 
Frieprics C. G. Mier (Zeitsch. angew. Chem., 1920, 33, 40).— 
Wood charcoal was heated in a current of nitric acid vapour and 
the resulting gases were collected and analysed. The gases had 
approximately the following composition: CO,, 57°2%; CO, 13°3%; 
Hg, 4°6%; No, 24°9%. The high carbon monoxide content and the 
presence of free hydrogen are noteworthy. It was observed that a 
considerable quantity of ammonia was present in the condensate. 
The production of ammonia is difficult to account for, as the reac- 
tion temperature was at least 1000°. E. H. R. 


Adiabatic Compression of Carbon Dioxide at High 
Temperatures. Kurt Neumann (Zertsch. Ver. deut. Ing., 63, 
1002—1007 ; from Chem. Zentr., 1919, iii, 989).—The author has 
investigated the expansion of carbon dioxide which, enclosed in an 
insulated cylinder, had previously been heated to such a tempera 
ture that partial dissociation into carbon monoxide and oxygen 
had occurred (a phenomenon which is observed in internal combus- 
tion engines). During the expansion, combination of carbon mon- 
oxide and oxygen to carbon dioxide (after combustion) takes place, 
which has an important influence on the adiabatics. Expressions 
have been developed which permit the calculation of gaseous com- 
position, pressure, and volume at a definite temperature. H. W. 


Aqueous Solutions of Carbon Dioxide. LKosertr Srronecker 
(Znaug.-Diss. Marburg, 44 pp.; from Jahrb. Min., 1919, Ref. 1).— 
Carbon dioxide solutions are important agents in geological pro- 
cesses. The slow neutralisation of such solutions by various bases 
was investigated, with the idea of gaining some idea as to their 
constitution. It appears that carbonic acid is not such a weak 
acid as is generally supposed, the dissociation constant being much 
higher than is usually stated. The acid constant was determined 
as k=44°10-5; it behaves, therefore, as an hydroxyformic acid. 

L. J. 8. 


Fall in Pressure, Density, and Heat of Vaporisation of 
Argon. <©. A. Crommein (Zeitsch. Sauerstoff Stickstoff Ind., 
1919, 11, 81—83; from Chem. Zentr., 1920, i, 147).—The latent 
heat of vaporisation of argon at —185-5° is found to be 69-4 1VZ. 
Values for the fall in pressure and density at numerous tempera 
tures are given in tabular form. H. W. 


Surface Colours of Metals. G. Tammann (Nachr. K. Ges. 
Wiss. Gottingen, 1919, 225—236 ; from Chem. Zentr., 1920, i, 148). 
—Metals which yield surface colours become coated with a film of 
oxide, the rate of thickening of which with the time can be esti- 
mated by the alteration of the surface colours. Certain metals 
yield similar colours with iodine vapour at the ordinary tempera 
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ture, and these are particularly suitable for the experimental 
investigation of the laws governing the rate of formation of the 
surface layer. The isothermal rate depends solely on the coeffi- 
cient of diffusion of iodine into the layer of silver iodide covering 
the silver, and hence there is a parabolic dependence of thickness 
on time of action. The author’s theory, which is confirmed by 
experiment, is based on the same fundamental ideas as Nernst’s 
theorv of solution. The actual chemical action occurs far more 
rapidly than the diffusion process, which, in the one case, leads to 
an attack of the reagent on the metal through a layer of con- 
stantly increasing thickness, whilst, in the other case, action occurs 
through a layer of constant thickness, since the deposit becomes 
detached. The quantitative relationships therefore depend on the 
different properties of the layers of reaction products. If crystals 
of iodine are placed in a desiccator over sulphuric acid, iodine 
vapour is observed which give surface colours with silver, copper. 
lead, and thallium; bismuth and antimony rapidly darken, and a 
fine, dark dust is deposited on their surfaces. Tin behaves simi- 
larly, but yields a yellow, incoherent layer. Small patches are 
formed within a few minutes on iron, cobalt, nickel, and manganese, 
and these, when removed from the desiccator, rapidly form droplets 
since the iodides are hygroscopic. Zine and cadmium are more 
regularly, but much more slowly, attacked ; with chromium, action 
is doubtful. With metals which give surface colours, the rate of 
increase of the layer which causes the coloration can be determined 
if care is taken to keep the concentration of iodine vapour con- 
stant. For this purpose air is drawn through a definite iodine 
solution, and the surface colour is compared at definite intervals 
with a table which gives the relationship between surface colour 
and thickness of film. A strip of silver shows three different types 
of behaviour towards iodine according to whether it has been rolled 
and cleaned, has been melted and thus covered with large crystal- 
lites, or has been left unworked and thus covered with multitudin- 
ous, small, dendritic crystals. The surface colorations on copper 
are similar to those on silver which has been similarly treated. 
Since, however, the index of refraction of copper iodide has not 
been determined, the thickness corresponding with the colours of 
the corresponding layers of air cannot be calculated to actual thick- 
nesses of iodide film. In many regions of temperature, the rate 
of increase of the superficial layer is independent of the tempera- 
ture; this is true in the case of steel, for which the author gives 
calculations based on Léwenherz’s experiments. H. W. 


Segregation Dispersoids in Anisotropic Media. Witnenm 
Erte, (Centr. Min., 1919, 173—183).—When homogeneous mix- 
tures of sodium and potassium chlorides are cooled rapidly from a 
high temperature, metastable, homogeneous mixed crystals can be 
obtained which, however, when maintained for some time at a suit- 
able temperature, decompose into the constituent salts, the crystals 
becoming opaque. This phenomenon has been investigated by the 
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ultramicroscopic method used by Lorenz and Eitel for the exam- 
ination of metallic fogs in crystals of the corresponding chlorides 
(A., 1915, ii, 260, 261). A complete series of mixtures of the two 
salts was examined, and it was shown that the segregation of the 
mixture can be optically demonstrated under the ultramicroscope 
through the gradual formation of a fog or fine dispersoid phase 
at a temperature of about 250°. A number of photographs are 
reproduced. E. H. R. 


Solidification Points of Mixtures of Metallic Chlorides. 
Frep. C. A. H. Lantsperry and R. A. Pace (J. Soc. Chem. Ind., 
1920, 39, 37—41r).—The authors have determined the freezing- 
point curves of the three binary mixtures and one ternary mixture 
comprised in the system sodium chloride—potassium chloride—calcium 
chloride by the cooling method, that is, plotting the cooling curve 
of a mixture of known composition and noting the arrest point. 
In the sodium chloride—potassium chloride series the components 
form a continuous series of solid solutions ; the lowest melting mix- 
ture contains 55% KCl and 45% NaCl, and solidifies at 650°. The 
curve for the sodium chloride—calcium chloride series shows a very 
sharp minimum at 72°5% CaCl, and 27°5% NaCl; the correspond- 
ing freezing point is 505°. The potassium chloride—calcium 
chloride series is more complicated. The curve shows two distinct 
eutectic points and a maximum between them at about 70% CaCl.. 
The maximum corresponds with a freezing point of 725° and repre- 
sents the formation of a compound, 2KC1,3CaCl,. The eutectic 
between the compound and CaCl, freezes at 608° and contains 
17°5% KCl, whilst that between the compound and KC! freezes at 
590° and contains 60% KCl. The results do not confirm the work 
of Menge (A., 1911, ii, 982), who reported the formation of a com- 
pound, 4NaCl,CaCl,, in the sodium chloride—calcium chloride series. 
Freezing-point determinations were made on a series of forty-one 
ternary mixtures, and the results are plotted on a triangular 
diagram in which the isothermal lines are shown. There are two 
ternary eutectics, one containing 70% CaCl,, 25% NaCl, and 5% 
KCl, freezing at 495°, the lowest in the series, the other contain- 
ing 30% CaCl,, 20% NaCl, and 50% KCl, freezing at 530°. 

E. H. R. 


Additive Products of Sulphur Dioxide and Alkali Iodides 
(Alkali-iodide Sulphones). Fritz Epsraim (Ber., 1920, 53, [B), 
118).—The alkali iodides absorb varying proportions of sulphur 
dioxide (A., 1916, ii, 614), whereas Forcrand and Taboury have 
recently stated that sulphones of the type MI,3SO, are produced 
(A., 1919, ii, 341). J.C. W. 


The Dissociation of Ammonium Carbamate. C. MarTicNon 
and M. FritsacquEs (Compt. rend., 1920, 170, 462—464).—The 
values obtained by Naumann (this Journ., 1871, 1195) for the dis- 
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sociation pressures of ammonium carbamate over the temperature 
range —15° to +60° may be expressed by two equations: 


log p= — 3-635 / 7 — 7-045 log T + 28-692 
and log p= — 4°821/T—15°4 log 7 + 53°3586. 


Measurements made at 81° and 93°, where the pressures are several 
atmospheres, confirm the accuracy of these equations. Calculations 
made by means of these equations give the heat of dissociation of 
ammonium carbamate, at constant pressure, as —39°0 cal., which is 
in close agreement with the value previously found by experiment 
(compare Matignon, A., 1908, ii, 465). W. G. 


Growth Phenomena of Copper, Silver, and Gold. 
A. Beurett (Centr. Min., 1919, 14—28).—When natural or arti- 
ficial silver sulphide is heated in an evacuated sealed tube for 
several days at a temperature of 350—600° a certain amount of 
decomposition takes place. The small amount of silver formed 
seems to wander through the silver sulphide, appearing at the 
cooler end of the tube in thé form of hair silver. A number of 
experiments which were made showed that neither silver foil nor 
hair silver is attacked by sulphur vapour in a vacuum at 450°; 
the metal remained bright after forty-eight hours. Silver foil 
heated alone in a vacuum for a long period at 450—585° showed 
no trace of the growth of hair silver, but when silver foil and silver 
sulphide were heated together at 450° remarkable growths were 
obtained in a comparatively short time. To obtain these growths 
it is necessary for the silver and the silver sulphide to be actually 
in contact. Similar growths of copper were obtained by heating 
together copper and cuprous sulphide, but the process was much 
slower. When silver selenide or telluride was used in place of 
the sulphide, similar growths of silver were obtained, and hair 
copper was obtained to a certain extent with copper selenide and 
telluride. With gold, the best results were obtained when gold 
telluride containing silver was heated with silver foil. After seven 
days’ heating at 500°, growths of “moss” gold containing silver 
had appeared at the cooler end of the tube. E. H. R. 


Action of Water on Strontium Sulphide. EE. Terres and 
K. Brickner (Zeitsch. Elektrochem., 1920, 26, 25—32).—The 
action of water on strontium sulphide has been investigated. It is 
shown that the reaction in this case differs materially from the 
reaction in the case of barium sulphide (see following abstract). 
In the present case the reaction takes place between two molecules 
of water and two molecules of sulphide with the formation of equi- 
molecular quantities of strontium hydroxide and strontium hydro- 
sulphide: 2SrS+2H,O0=Sr(SH),+Sr(OH),. The hydroxide and 
hydrosulphide, in consequence of their widely differing solubility, 
may be completely separated by crystallisation. When strontium 
sulphide is extracted with hot water and the clear filtrate cooled, 
pure strontium hydroxide crystallises. The solubility of strontium 
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hydrosulphide has been determined at temperatures 0—100°, and 
the following values obtained in grams of the anhydrous compound 
per 100 grams of water: 0°, 27°5; 20°, 29-7; 40°, 31°6; 60°, 33:2; 
80°, 35°6; 100°, 37-8. The solubility of strontium hydroxide and 
strontium hydrosulphide in the same solution has been determined 
over the range 0—100°, and it is shown that no mixed compound 
is formed and that the hydroxide and hydrosulphide are in equili- 
brium with one another at all temperatures. Hence strontium 
hydroxide may be prepared by direct crystallisation of the solution 
obtained by the action of water on strontium sulphide. J. F. 8S. 


Action of Water on Barium Sulphide. E. Terres and 
K. Brickner (Zeitsch. Elektrochem., 1920, 26, 1—24).—The con- 
ditions influencing the formation of barium hydroxide from barium 
sulphide are experimentally investigated. A long list of patents 
and investigations is given with short critical remarks. A number 
of processes are repeated which are based on the action of water 
on barium sulphide and in which the crystalline product is worked 
up to barium hydroxide either by crystallisation or by treatment 
with metallic oxides. The results confirm in many cases the pub- 
lished accounts. The concentration of the solution and the com- 
position of the residue, obtained by extracting barium sulphide with 
water at various temperatures, are investigated. The content of the 
solution of barium hydroxide and barium hydrosulphide increases 
rapidly with increasing temperature. The solid residue consists 
. to the extent of 4—1 of barium oxide. The solutions contain equal 
molecular quantities of hydroxide and hydrosulphide, so that it 
would appear as though in the presence of one another these sub- 
stances had the same solubility in water. The action of barium 
hydroxide solution on barium sulphide shows, however, that the 
solution is not saturated with barium hydroxide. Hence it would 
seem that the solution is saturated with an intermediate compound, 
either an hydroxyhydrosulphide or a double compound of barium 
hydroxide and barium hydrosulphide, but it is not saturated with 
the components of this double compound. The solubility of barium 
hydrosulphide is determined from —15° to 100°. It is shown that 
the intermediate compound is formed when barium hydroxide and 
barium hydrosulphide are mixed in definite proportions, and that 
the maximum quantity of the compound is precipitated when 
twenty-seven molecules of the hydrosulphide are mixed with one 
molecule of the hydroxide; also the greater the excess of hydro- 
sulphide the purer the precipitated double compound. The double 
compound may be expressed by one of the formule 

OH-Ba’SH,5H,O 
or Ba(OH),,Ba(SH).,10H.O. Experiments on the solubility of the 
intermediate comnound show that the solution contains the com- 
ponents in very different proportions to the solid substance, that is, 
the undissolved residue contains an excess of hydroxide. The inter- 
mediate compound is shown to possess a considerable stability 
except towards oxidising agents, and there is no considerable decom- 
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position by water either with or without pressure or even by 
alkalis. The compound in relation to the hydrosulphide possesses 
a very small hydrogen sulphide pressure. For these and other 
reasons the author allots the formula OH:Ba:SH,5H,O to this 
compound. The solubility of barium hydroxide and barium hydro- 
sulphide simultaneously has been determined from the cryohydric 
point to 100°. At all temperatures the region of existence of the 
double compound lies between those of barium hydroxide and 
barium hydrosulphide. The two simple compounds, therefore, can 
never exist together in the same solution, but must combine to 
form the intermediate product. It also follows that pure barium 
hydroxide can never be crystallised from the solution obtained by 
the action of water on barium sulphide. J. F.S. 


Solubility of Zinc in Cyanide Solutions. H. A. Wuire 
(J. Chem. Met. Min. Soc. S. Africa, 1919, 20, 97—101).—From the 
results of an investigation made to determine the effect of various 
practical conditions on the solution of zinc during the precipitation 
of gold from cyanide solutions, it is concluded that close regulation 
of cyanide strength, alkalinity, and aeration of the auricyanide 
solution is necessary if the consumption of zinc is to be kept within 
reasonable limits. The ideal of a zinc consumption corresponding 
even approximately with the amount of gold precipitated appears 
unlikely to be attained. [For further details, see J. Soc. Chem. 
Ind., 1920, April.] W. E. F. P. 


Attempt to Determine if Common Lead could be 
Separated into Isotopes by Centrifuging in the Liquid State. 
J. Jory and J. H. J. Poors (Phil. Mag., 1920, [vi], 39, 372—375). 
—Molten lead has been centrifuged at a rate of 9000 revolutions 
per minute in electrically heated steel tubes for periods of one 
hour. The top and bottom layers were then withdrawn and cast 
into pellets, and the density determined. Although small differ- 
ences between the density of the two layers are observed, they lie 
inside the experimental error, so that the experiments furnish no 


evidence that a separation of the isotopes has been effected. 
J. F. 8. 


Effect of Centrifuging certain Alloys while in the 
Liquid State. J. Jory and J. H. J. Pootr (Phil. Mag., 1920, 
[vi], 89, 376).—Using the method described above (see pre- 
ceding abstract), it is found that silver—lead alloys could not be 
appreciably separated by centrifuging, but lead—tin alloys could be 
to some extent separated. Thus with an alloy containing 82% of 
lead and 18% of tin the top layer was 1-:8% lighter than the bottom 
layer after centrifuging. J. F. S. 


_The Action of Water on Lead. J. F. Liverserce and A. W. 
Knapp (J. Soc. Chem. Ind., 1920, 839, 27—33r).—The experiments 
here recorded on the action of water on lead were made with the 
waters collected in the Caban reservoir, Elan Valley, Wales, for 
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the use of Birmingham. These waters have a slight alkalinity, due 
to hydrogen carbonates, etc., equal to about 0-3 part CaCO, per 
100,000. The action of such waters, and generally of waters the 
alkalinity of which does not exceed 1-5, is erosive. The whole 
surface of the lead is attacked and a flocculent precipitate forms, 
which, becoming detached, leaves the surface of the lead bright but 
mottled. When the alkalinity is increased to 1°5—-2°5 the action 
becomes corrosive, and a loosely-held, white, opaque crust forms 
here and there on the surface. With still greater alkalinity the 
lead almost invariably becomes covered with a dull white film, 
which appears to act as a protective coating. The erosion tests 
were made by the method of Houston, in which a clean strip of 
lead of standard size is immersed in the water in a test-tube, air 
having free access. The amount of lead eroded is determined 
colorimetrically as sulphide. It proved possible to carry out the 
test in one day. It was found that such variations as occurred 
naturally in the amount of oxygen present in the water had no 
appreciable effect on the erosion. Variations in the amount of 
water used did not affect the amount of erosion, but the greater 
the depth of immersion of the lead the smaller was the velocity 
of attack. Exposure to glass lowered the erosive ability of the 
water. Erosion readily occurred in waters free from carbon 
dioxide, and small variations in the carbon dioxide content had no 
appreciable effect. The presence, however, of from 1 to 2% of 
carbon dioxide by volume caused a sudden change from erosion to 
“plumbo-solvency,” that is, the lead precipitate no longer appears 
but soluble lead hydrogen carbonate is formed. Carbon dioxide 
dissolves lead more rapidly in presence of oxygen than alone. It 
is concluded that, given oxygen present, the principal factor in 
determining both amount and kind of erosion is the alkalinity of 
the water. The addition of small quantities of calcium hydroxide, 
carbonate, or hydrogen carbonate or of potassium permanganate 
decreases erosion, but calcium hydrogen carbonate is most effective ; 
erosion occurs in absence of bacteria. It was observed that the 
bacteria in the water are not all destroyed by exposure to lead 
for six hours. H. R. 


The Alloys of Copper, Zinc, and Nickel. Lton Guituet 
(Compt. rend., 1920, 170, 460—462).—Brasses containing nickel, 
in which the copper content falls to 40% and even less and the 
nickel content rises to 15%, are of particular interest because of 
their mechanical properties. Their breaking strain varies from 
45 to 75 kilos./mm.? with elongations of 45—-18%. They are 
readily malleable at high temperatures, and in colour and resist- 
ance to oxidation they are comparable to German silver. W. G. 


Compressibility of Indium. Txropore W. Ricnarps and 
JITSUSABURO SamMEsuima (J. Amer. Chem. Soc., 1920, 46, 49—54). 
—The compressibility of indium has been determined over the 
pressure range 100—500 megabars. The measurements were made 
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at 25°. At this temperature indium has a density 7°318. The 
measurements were carried out by the usual method, but instead 
of a steel piezometer, as previously used, a small glass one was 
made use of in the present work. It is found that the compressi- 
bility of indium over the range examined is 0°0000027, or about 
two-thirds that of mercury. J. F. S. 


The Limits of the Combining Power of Silicon with 
certain Metals of the Iron Group. A. Sanrourcne (Rev. 
Mét., 1919, 16, 239—-245 ; from Chem. Zentr., 1920, i, 149—150).— 
The uncertainties in the literature concerning the combining power 
of silicon with members of the iron group are frequently to be 
ascribed to faulty methods of analysis consisting in the treatment 
of the alloy with alkaline reagents to effect removal of the excess 
of silicon and isolation of the alloy richest in silicon from the 
residue. Actually, the persilicated compounds are frequently 
attacked in the circumstances, whilst removal of the free silicon 
enclosed in the alloy is frequently incomplete. In addition, the 
combining power of silicon with iron and related substances is 
not a constant quantity, but depends on various factors, notably 
on the excess of free silicon. In ferrosilicons, the lower limit of 
combining power lies at 55°55% Si, corresponding with the formula 
Fe,Si;, the upper limit at 60% Si corresponding with FeSi,. With 
manganese-silicon alloys the limit lies between 46°70 and 50-11% Si; 
the upper value is here obtained with 8% of free silicon, whilst for 
iron, in similar circumstances, a 2% excess of silicon suffices. The 
higher limit approximates to the formula MnSi,, so that this com- 
pound may be regarded as having the highest possible silicon con- 
tent; the lower limit does not correspond with a definite compound, 
whilst the substance MnSi, appears to require the presence of a 
sufficient excess of silicon to prevent its dissociation with liberation 
of this element. The influence of silicon is also very noticeable 
with cobalt silicon alloys; as it increases from 0% to 6% the com- 
bining power increases from 50% to about 53%. Neither limit 
corresponds with a definite chemical compound ; the simple formule 
to which they most closely approximate are CoSi, (48°7% Si) and 
Co,Si; (54°26% Si). With nickel-silicon alloys the limits of com- 
bining power are most widely separated (39—45%); in this case 
also a definite compound is not indicated. The upper limit is only 
attained in the presence of at least a 10% excess of free silicon. 

The method of analysis consists in the estimation of total silicon 
by treatment with alkali carbonate and of uncombined silicon by 
removal of the combined element as silicon tetrafluoride by treat- 
ment with pure hydrofluoric acid. Combined silicon is estimated 
by difference. 

The author is led to the conclusion that compounds of the iron 
group rich in silicon tend to dissociate partly into free silicon and 
a more or less well-defined compound of silicon and the metal: 
MSi, — M,Si,-z+Si,z. Stabilisation occurs in the presence of a 
sufficient: excess of silicon, but, if this is present in quantity only 
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sufficient to form the compound, a certain amount of it passes into 


the free condition (in solution) and so depresses the combining 
power. H. W. 


Form of Ultra-microscopic Platinum Particle. Ricuarp 
Gans and Ricarpo Catatront (Ann. Physik, 1920, [iv], 61, 
465—470).—Using platinum sols prepared both by the Bredig 
process and by reduction of chloroplatinic acid with hydrazine 
hydrate in the presence of the sodium salt of protalbic acid as 
protecting colloid, the authors have measured the absorption for 
the four helium lines AA 6678, 5877, 5010, and 4472 A. units. To 
ensure uniformity of the particles and to remove aggregates, the 
solutions were filtered through collodion ultra-filters which con- 
tained 0°5—1-0% of acetic acid. The results show that as in the 
case of silver and gold amicrons (A., 1912, ii, 508; 1915, ii, 390), 
the platinum amicrons are spherical in form (see also Diesselhorst 
and Freundlich, Phystkal. Zeitsch., 1916, 17, 117). J. F. S. 


Mineralogical Chemistry. 


The Composition of Coal. The Behaviour of the Con- 
stituents of Banded Bituminous Coal on Coking. Rvpo.r 
Lessino (T., 1920, 117, 247—256). 


The Composition of Coal. The Mineral Constituents of 
Banded Bituminous Coal. Rvupo.tr Lessince (T., 1920, 
117, 256—265). 


Villamaninite, a New Mineral. W. R. Scnoetrter and 
A. R. Powext (Min. Mag., 1920, 19, 14—18).—As black, erystal- 
line grains and small nodules, this occurs disseminated plentifully 
in a matrix of white, crystalline dolomite, which contains also some 
iron-pyrites, copper-pyrites, and quartz. It is from the Carmenes 
mines, near Villamanin, prov. Leon, Spain. Material isolated by 
dissolving away the dolomite matrix is seen to consist of small 
groups of rough crystals which show the forms of the cube and 
octahedron. The cube faces show a peculiar rounding, and it is 
these faces that form the bright convex and concave surfaces of the 
nodules. These nodules, never more than sectors of spheres, are 
due to the subparallel aggregation of crystals. The colour is iron- 
black with dull metallic lustre, and the streak is sooty-black ; 
H=44. The mineral is soluble in nitric acid, leaving a globule of 
sulphur. Heated in a bulb-tube it gives a sublimate of sulphur 
and selenium, and it burns in the air with a blue flame. Analysis I 
is of hand-picked, nodular material; II, of acid-cleaned nodular; 
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III, acid-cleaned crystalline; and IV, of acid-cleaned unsorted. 
Also traces of arsenic, bismuth, lead, and zinc: 


8. Se. Cu. Ni. Co. Fe. SiO, Total. Sp. gr. 
I. 49:00 1-54 1765 1819 745 439 0-88 99-10 — 
Il. 49:13 1:44 18-51 1824 7:24 417 0:34 99-07 4-433 
Ill. 49-63 0-88 22-13 15:94 630 5-11 0-22 100-21 4-523 
IV. 47-27 088 1948 15:53 679 600 3-80 99-75 — 


The atomic ratios (S+Se) : (Cu+ Ni+Co+ Fe)=1-953, 1°936, 
and 1°904 for analyses I, II, and III respectively, approximating to 
the disulphide formula, (Cu,Ni,Co,Fe)(S,Se),. The presence of 
copper, nickel, and cobalt in a disulphide is discussed. L. J. 8. 


The Structure and Symmetry of Anatase, Rutile, Zircon, 
and Xenotime. A. Jonnsen (Centr. Min., 1919, 97—105).— 
Crystals of these minerals have been investigated by the X-ray 
method by Vegard (A., 1916, ii, 405, 593), who came to definite 
conclusions regarding their inner structure. Vegard’s structures 
have been critically examined by the author, who finds that, whilst 
those of anatase, rutile, and xenotime are tetragonal holohedral, 
that of zircon must belong either to the hemimorphous hemihedral 
or to the hemimorphous tetartohedral class. Experiments on the 
pyro- and piezo-electric properties of crystals of zircon are desirable 
to test the point. E. H. R. 


Dolomite from Leogang, Salzburg. 0. Grosspizrscy (7'sch. 
Min, Mitt., 1917, 34, 68—70; from Jahrb. Min., 1919, Ref. 274).— 
Blackish-grey crystals with the form of acute rhombohedra gave: 

(CO,+ trace 
of S). FeO. CaO. MgO. Total. Sp. gr. 
47-53 1-63 29-66 21-18 100-00 2-889 


The sulphur is due to admixed pyrites. L. J. S. 


A Singly Refracting Potassium Aluminium Sulphate of 
the Alunite Group. “E. Ramann and A. SPENGEL (Centr. Min., 
1919, 35—-37).—Among the decomposition products of the rocks 
of the Solfatara di Puzzuoli, Naples, has been found a potassium 
aluminium sulphate having the composition 

K,0,3A1,0,,480,,6H,O. 
It seems to have been formed by the action of sulphuric acid on 
the volcanic rock, and occurs, mixed with sulphur and silica, in the 
form of very fine particles, 0-001 to 0°002 mm. in diameter. It is 
singly refracting, but whether it is amorphous or belongs to the 
regular system ‘it is difficult to say on account of the small size 
and rounded form of the particles. E. H. R. 


Brannerite, a New Uranium Mineral. Frank L. Hess and 
Rocer C. Wetts (J. Franklin Inst., 1920, 189, 225—237).—This 
is found as grains and rough prisms (tetragonal or orthorhombic?) 
in gold placers in Stanley Basin, central Idaho. The fragments 
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have a thin, brownish-yellow crust, but inside the material is bril- 
liant black with conchoidal fracture. Opaque; streak, dark 
greenish-brown; H, 44. Thin splinters transmit yellowish-green 
light, and are optically isotropic; n,; = 2°26, n,, =2°30+0°02; 
D 45—5-43; fragments of higher density are more strongly radio- 
active. The mineral is slowly decomposed by concentrated sul- 
phuric acid and by hydrofluoric and sulphuric acids. For the 
analysis it was fused with hydrogen sodium sulphate. Details are 
given of the method of analysis; titanium and uranium were sepa- 
rated by hydrolysis. In determining the state of oxidation of the 
uranium, the iron was assumed to be all ferrous, and this introduces 
a difficulty in deducing a formula. Other determinations of iron 
gave on unselected material Fe,O, 3:7%, and on the best selected 
material FeO, 3°0 or FeO 2°7%. The least radioactive material 
contained TiO, 35:0%. Analysis by R. C. Wells (also traces Fe,O,, 
Al,03, P,O;) : , 

SiO,. TiO, FeO. CaO. UO,. UO;. ThO,. Ce,0;. Yt,Ox, ete. 

0-6 39-0 2-9 2-9 10-3 33-5 4-1 nil 3-9 


ZrO,. PbO. BaO. SrO. H,0. CO,. Total. Sp.gr. 
0-2 0-2 0-3 0-1 2-0 0-2 100-2 5-42 


This analysis gives the ratios 9RO, Yt,O,, 5RO,., 11U0,, 46TiO., 
10H,O. Written as a metatitanate, the formula is 
6(Ca,Fe,U0,TiO)TiO, + 8(Th,Zr,0O)Ti,0, + Yt.Ti,O, + 3H.0O. 
Many analyses of complex uranium minerals are tabulated. Bran- 
nerite contains more uranium than any, with the exception of 
pitchblende. It appears to be nearest delorenzite (A., 1908, ii, 604), 
but contains less titanium and rare earths. L. J. 8. 


Crystal Structures of Wulfenite and Scheelite. Roscor 
G. Drcxinson (J. Amer. Chem. Soc., 1920, 42, 85—93).—The 
X-ray spectra of several planes of wulfenite (PbMoO,) and scheelite 
(CaWO,) have been measured and tabulated. For wulfenite the 
following values of n and sin}¢, are obtained, together with the 
intensities 7, plane 101: n=1, sin}¢?,=0°0915, 7=100; n=2, 
sin 4¢,=0°1828, 7=66; n=3, sin}¢,=0°2754, 7=30; n=4, 
sin $$, =0°3657, 7=13; and n=5, sin}¢,=0°4553, 7=5. Measure- 
ments are also made for the planes 100, 110, 001, 111, and 102. 
In the case of scheelite two sets of values were obtained, using 
different specimens, plane 101: n=1, sin}¢,=0°0950, 7=100; 
n=2, sin}¢,=0°1905, 7=59; n=3, sind, =0°2860, 7=18; n=4, 
sin $¢, =0°3805, 7=8. The planes 100, 110, 001, and 111 were 
also measured. It is shown that the face-centred lattice, with atoms 
so located as to form a diamond arrangement, accounts in each case 
for the relative spacings of different planes, and for the density 
of the crystals. The arrangement of the heavier atoms relative 
to one another has been determined by a qualitative consideration 
of the relative intensities. The difficulties in the location of the 
oxygen atoms are discussed. J. F. §. 
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‘Composition) of Davidite. W.T. Cooke (Trans. R. Soc. South 
Australia, 1916, 40, 267).—Material from Radium Hill, near 
Olary, South Australia, gave: 

Ce,03, 
TiO,. FeO. Fe,O,. ete. U,0,. CaO. MgO. PbO. H,O. Total. 

54°3 16-0 13-0 8-3 4-6 1-5 0-6 1-1 1-5 100-9 


The cerium earths include much Ce, little Th, also La, Di, Er, Yt. 
Also some V,O, and Cr,O,, included with the uranium oxide, trace 
of copper, and scandium detected spectroscopically. At a red-heat 
100 grams of the mineral yielded about 15 c.c. of fairly pure 
helium. D. Mawson in a preceding paper (/oc. cit., 262—266) 
describes the mode of occurrence of the mineral, and states it to be 
homogeneous (compare A., 1910, ii, 309). L. J. S. 


Siliceous Sinter from Lustleigh, Devon. A. B. Epc 
(Min. Mag., 1920, 19, 10—13).—Lodes traversing granite and 
containing a soft and powdery, micaceous hematite are worked at 
the Plumley mine. In one lode, however, this mineral is present 
as larger scales, and it is cemented into a hard, stony mass by 
siliceous sinter, which contains also crystals of fluor-apatite, tour- 
maline, and quartz. The sinter is hard and compact, but very 
fragile. It ranges in colour from almost pure white to blood-red, 
with rippled and folded bands of colouring. Analysis of pale red 
material gave (also CaO, P.O,, traces) : 

H,O H,O 
SiO,. Al,0,. Fe,0,. Na,O. K,O. at 105°. >105°. Total. Sp.gr. 
69-76 2-68 5-38 0-36 0-76 18-62 2-38 99-94 1-73 


The origin of the material is discussed ; it was evidently deposited 
as a silica jelly. L. J. S. 


Hemimorphite on Fossil Bones from Broken Hill, 
Rhodesia. H. Burraenpacn (Ann. Soc. Géol. Belgique, 1919, 42, 
Congo Annexe, 5—14).—Limb bones of mammals from the cave at 
Broken Hill mine (A., 1908, ii, 397) show (1) compact tissue con- 
sisting of calcium phosphate and carbonate with a trace of fluorine, 
but no chlorine or zinc; (2) a glistening, crystalline crust (anal. I) 
of hemimorphite coating the compact tissue externally and intern- 
ally; (3) a spongy aggregate (anal. II) of minute crystals of 
willemite, smithsonite, hemimorphite, hopeite, parahopeite, and 
tarbuttite occupying the central cavity. 


ZnO. Fe,O, Al,O;. CaO. SiO, PO; Ign. Total. 
I. 63-10 1-22 168 22-88 1:38 930 99-56 
II. 45-50 0-82 15-24 15:00 12:75 10:22 99-53 


L. J. S. 
(Halloysite from Worms Heath, Croydon, Surrey.]| 


Greorce MacDonatp Davies (Quart. J. Geol. Soc., 1920, 75 [for 
1919], 22—28).—A petrographical description is given of the 
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materials (clay, sand, and pebbles) filling large, vertical pipes in 
the chalk at this locality. A white, clay-like material found in 
the sand in these pipes, and previously referred to allophane, is 
proved by the following analysis, by A. B. Epes, to be halloysite. 
Formula, Al,03,2S8i0,,2H,O+Aq. Also traces of Na,O and K,O. 
D 2°44; m near 1°552. (After ignition, D 2°46 or 2°47; nm about 
1°542.) 


H,0 H,O H,O 
SiO, Al,O,. Fe,0,. CaO. (at 100°) (100-250°). (ign.). CO,. Total. 
41-88 36:26 0-30 0-23 7-71 0-85 13-06 0-17 100-46 


L. J. 8. 


The Scapolites. Nuits Sunprvus;(Bull. Geol.’ Inst, Univ. Upsala, 
1918, 16, 96—106; from Jahrb. Min., 1919, Ref. 140—142).— 
Supplements previous work (A., 1919, ii, 163). An analysis by 
Mauzelius (1917) of scapolite from gabbro at Nautanen, Lapland, 
D 2:698, is calculated as marialite 29-17, sulphate-marialite 9°38, 
carbonate-meionite 61°46%, and the mineral has the refractive 
indices w 1°575, € 1°552. The composition of carbonate-marialite 
is now written as NaHCO,;,3NaA1Si,O0,, and of sulphate-marialite 
as NaHSO,,3NaAlSi,0,. Scapolite from lime-silica gneiss in the 
Gula valley, Trondjem, Norway, gave analysis 1 (Na,O,H,O not 
determined), corresponding with marialite 6, carbonate-marialite 
31, carbonate-meionite 63; it has w 1°585, e€ 1°551. 


SiO, Al,0, FeO; CaO. MgO. Cl SO; CO, Total. 
I. 48-87 27:55 062 1565 O18 O24 — 416 97-27 


In scapolite from the Laacher See, a redetermination of carbon 
dioxide in the original material analysed by Brauns (anal. I, A., 
1917, ii, 325) gave 323% (as against 0°65%), corresponding with 
marialite 13, sulphate-marialite 10, sulphate-meionite 9, carbonate- 
meionite 68%; this has w x, 175901, €x. 1°5600. Another, also 
described by Brauns in 1914, contains CO, 3°52% (rather than 
0°26%), corresponding with marialite 6, carbonate-marialite 31, 
carbonate-meionite 63, and has w—e=0-0284. In their optical 
constants, these sulphate-rich scapolites do not differ from the 


carbonate-scapolites, and they fall into the same series. 
L. J. S. 


Prehnite from the Tatra Mountains. W. Pawzica (Bull. Acad. 
Sct. Cracow, [A], 1916, 54—59; from Jahrb. Min., 1919, Ref. 
275—276).—Massive, white prehnite with associated epidote, albite, 
and calcite fills veinlets in oligoclase-biotite-granite on the Menges- 
dorf peak. In the vicinity of these veins the granite is much 
decomposed, suggesting that the minerals were deposited by hydro- 
thermal processes. Cavities in the massive mineral are lined with 
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small crystals of prehnite. ‘The mean of two analyses is (also traces 
of MnO, MgQ, K,O, Na,O): 
H,O 4H,O 


SiO,. Al,O, Fe,0;. FeO. CaO. at110°.>110°. Total. Sp.gr. 
43-89 23-85 1:56 0-28 25-83 0-23 452 100-16 2-904 


The prehnite is in places altered to 1 powdery aggregate of 
sericite scales and quartz grains, being sometimes represented as 
pseudomorphs. This alteration is expressed as follows: 


3H,Ca,Al,SisO;. (prehnite) + _K,CO, + 6H,CO;= 
2H, KAl1,Si,0,, (sericite) + 38i0, (quartz) + 6CaCO, + H,CO,+6HO,. 
L. J. S. 


A New Description of Amesite. Eart V. SHannon (Amer. 
J. Sci., 1920, [iv], 49, 96—98)—A specimen from the disused 
emery mine at Chester, Massachusetts, shows hexagonal plates 1 cm. 
across of pale bluish-green amesite, with associated diaspore, 
magnetite, and rutile. The basal cleavage is not so perfect as in 
most other chlorites; H 2}, D 2°77. The crystals are optically 
positive and biaxial, but with very small axial angle; a=8=1°597, 
y=1°612. Before the blowpipe, the mineral swells and exfoliates 
slightly, becoming silvery brownish-white in colour. It is partly 
decomposed by boiling sulphuric, nitric, or hydrochloric acid, with 
separation of flocculent silica. Most of the water is lost at only 
a dull red heat. Analysis: 

H,O 4H,0 
Si0,. Al,0O,. FeO. CaO. MgO. MnO. >=110% >110°. Total. 
20-95 35-21 8-28 0-58 22-88 trace 0-23 13-02 101-15 


agrees with the formula given by Pisani in 1876, namely, 
H,(Mg,Fe),Al,SiOg, 

except for the ratio MgO: FeO, which is here =5:1. This formula 

was adopted by Tschermak in 1890 for a fundamental end-member 

of the chlorite group. L. J. 8. 


Optical Characters of the Olivine Group. H. Macnusson 
(Geol. Fér. Férh., 1918, 40, 601—626; from Jahrb. Min., 1919, 
Ref. 277—279).—Previous attempts at the correlation of the 
optical constants and the chemical composition of the members of 
the olivine group (A., 1911, ii, 616) have been confined to the 
series Mg,SiO,—Fe,SiO, (forsterite-fayalite). This is now done for 
the series Mg,SiO,-Mn,SiO, (forsterite-tephroite) and Mn,SiO,— 
Fe,SiO, (tephroite-fayalite). Previously published results, supple- 
mented by some new optical determinations, are tabulated and 
plotted. Passing along the linear series Mg,Si0,-Mn,Si0,-Fe,SiO,, 
there is a gradual diminution in the optic axial angle and an 
increase in the refractive indices, but the latter, when plotted 
against the composition, do not lie along a straight line. 

L. J. S. 
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Belgian Minerals. H. Burternsacn (Ann. Soc. Géol. Belgique, 
1919, 42, Mém. 93—124).—Crystallographic and optical deter- 
minations were made on hopeite, apophyllite, hemimorphite, 
barytes, anglesite, lepidolite, fuchsite, aragonite, gypsum, and 
calcite from various localities in Belgium. A brown clay, from 
Furfooz, with waxy lustre, easily breaking into irregular fragments 
with conchoidal fracture, unctuous, and adhering to the tongue, 
has H a little more than 2 and D 2°05. Before the blowpipe it 
decrepitates, and in the closed tube gives off water and blackens. 
In water, it breaks up with a slight noise and slowly falls to powder, 
but does not make a paste. It is, in part, soluble in acids. These 
characters, as well as the following analysis, point to bole. 


SiO,. Al,O3. Fe,O3. CaO. MgO. _siwP,O;. Ign. Total. 
38-67 27-13 11-25 1-15 1-10 1-34 19-34 99-98 


The portion (24-21%) soluble in acids contains Al,O, 7:67 and 
Fe,O, 9°36%. Deducting these as bauxite (Al, O,,2H, O) and 
limonite, the remainder corresponds in composition with a mixture 
of halloysite and opal. 

A whitish efflorescence on the coal shale of the Bois-l’Evéque 
colliery, near Liége, is found on optical examination to consist 
mainly of trona (3Na,0,4C0,,5H.O). Recalculating an old analysis 
(Malaise, 1881) of this material and deducting ‘the sulphate as 
thenardite or as mirabilite, gives, however, a remainder with the 


composition 3Na,0,3C0,,13H,O0 or 3Na,0,3CO,,11H,0. 


L. J. 8 


The Richardton Meteorite. T. T. Quirke (J. Geol., 1919, 
27, 431—449).—This meteorite belongs to the veined spherical 
chondrite class (Ceca) of Brezina’s classification. Under the micro- 
scope these stones reveal a composition of olivine. monoclinic 
pyroxene, glass, metallic iron, and troilite. A notable character- 
istic is the veining. The veins are not continuous, and consist 
largely of troilite and metallic iron and nickel. In most cases the 
metal and sulphide are mingled in a manner to suggest contem- 
poraneous deposition or concentration. A few specks of metallic 
copper were noted in the troilite. An analysis showed: metallic 
portion 19-90%, silicate portion 80°10%. The metallic portion 
gave: Fe 90°89. Ni 8°92, Co 0°15, P 0:04%. The silicate portion 
vielded: SiO, 44°49, TiO, 0°10, Al,O, 2°46, Cr,O, 0°64, FeO. 4°34, 
P.O, none, MnO 0-19, FeO 16-23, CaO 2°69, MgO 28-32, Na,O 0:85, 
K.O 0°165%. These analyses were made from fragments repre- 
sentative of the matrix, and not on the vein material. It is 
estimated that about 90 kilos. of material have been recovered, the 
largest single piece weighing 8-7 kilos. 
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Analytical Chemistry. 


A Cheap Substitute for Platinum Wire for Flame Tests. 
A. Exurincnaus (Centr. Min., 1919, 192).—The platinum wire used 
for carrying out flame tests can be simply and cheaply replaced 
by a strip of filter paper. To test a solution, a strip of pure filter 
paper is folded several times, and one end dipped in the solution. 
The damp end is then held in the outer flame of a Bunsen burner. 
If an insoluble salt is to be tested, the strip is first dipped in 
dilute hydrochloric acid, and a little of the salt is then sprinkled 
on the damp end. In either case, a good, pure flame coloration is 
obtained, which lasts as long as the paper is prevented from burn- 
ing by the moisture or the salt. A lasting, monochromatic flame 
can be obtained by dipping one end of a strip of paper in a vessel 
containing the dissolved salt, the other end being held in the 
Bunsen flame. The paper is prevented from burning by a crust 
of salt, which soon forms. E. H. R. 


Use of certain Indicators. Sensitised Sodium Alizarin- 
sulphonate. W. Mestrezat (J. Pharm. Chim., 1920 [vii], 21, 
185—192).—Sensitised sodium alizarinsulphonate (prepared by 
neutralising the commercial product, which is nearly always 
alkaline in reaction) is a sensitive indicator for use in the titra- 
tion of mineral acids, oxalic acid, and alkali hydroxides, and 
possesses the advantage over phenolphthalein and litmus that it 
can be used for the titration of both ammonia and phosphoric 
acid ; it cannot, however, be used in the presence of carbonates. 

W. P. S. 


Modified Orsat Apparatus. Txos. B. Smirx (Gas World, 
1919, 71, 379).—The gaseous mixture is passed under the maximal 
pressure of the reservoir through a platinum capillary tube, 13 cm. 
long and 1°6 mm. in external diameter, which is raised to a white 
heat, into an additional absorption pipette filled with water. The 
mixture is thrice returned and re-passed through the capillary, 
whereby combustible gases are completely burnt. The resultant 
mixture of carbon dioxide, oxygen, and nitrogen is analysed in the 
usual manner. CHEMICAL ABSTRACTS. 


Improved Method of, and Apparatus for, Detecting 
Water Vapour or either of the Gaseous Components 
thereof. Henry Epwarp Fane Gootp-Apams, WILLIAM 
Henry Bovsrietp, and Gerorce Wititiam Topp (Brit. Pat. 
137547).—The gases suspected of containing water vapour, or 
either oxygen or hydrogen, which must first be converted into 
water by passing over a suitable catalyst, are passed over a salt, 
such as an alkali chloride or nitrate, which forms part of an 
electric circuit. If the partial pressure of the water vapour 
exceeds the critical hydration pressure of the particular salt 
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selected, it takes up moisture and allows a current to pass in the 
circuit, whereby a suitable indication may be given by means of a 
galvanometer or an electric bell operated by a relay. The salt is 
conveniently placed between a pair of wire gauze electrodes, 
through which the gases are passed. The device is particularly 
applicable in cases where it is necessary to provide against an 
explosive mixture of oxygen and hydrogen in gaseous reactions, 
such as in the synthetic production of ammonia, in which cases a 
continuous sampling of the mixed gases is secured by means of a 
by-pass, and a salt is selected of which the hydration pressure is 
approximately equal to the partial pressure of the aqueous vapour 
corresponding with the percentage of oxygen, against which a 
warning is required. G. F. M. 


Short Modification of the Official Method of Estimating 
Chlorine in Foods, Feces, and Urine. J. O. HALverson and 
E. B. Wetts (J. Biol. Chem., 1920, 41, 205—208).—The com- 
plete washing out of the excess of silver nitrate from the silver 
chloride precipitate is eliminated, and, instead, an aliquot portion 
of the direct filtrate is titrated with ammonium thiocyanate. It 


is recommended that the reagents for titration be 0°05.V. 
J. C. D. 


The Oxidation-potentiometric Titration of Iodides in 
the Presence of Chlorides and Bromides. I, M. Kotrnorr 
(Rec. trav. chim., 1920, 39, 208—214).—Using the method of 
titration previously described (A., 1919, ii, 352), iodides may be 
estimated in the presence of any quantity of chlorides or of 
relatively large amounts of bromides, by titration with potassium 
dichromate, or, preferably, potassium bromate or iodate, the titra- 


tion being carried out in the presence of hydrochloric acid. 
W. G. 


Estimation of Oxygen by the Copper-Ammonia- 
Ammonium Chloride Reagent. W. L. Bancer (J. Ind. Eny. 
Chem., 1920, 12, [2], 161—164).—Hempel’s method for the absorp- 
tion of oxygen by means of metallic copper spirals covered with 
a solution containing equal parts of saturated ammonium 
carbonate solution and ammonia (D 0-93) was the basis for a 
series of experiments in which varying strengths of ammonia, and 
salts of ammonia other than the carbonate, were used. The results 
were compared by determining in each case the specific absorption 
as defined by Anderson. Specific absorptions were found of 
22°5 vols. with a concentrated ammonia solution (D 0°90) satu- 
rated - with ammonium chloride, 45—47 vols. with a mixture of 
two parts of concentrated ammonia and one of water saturated 
with ammonium chloride, 55—60 vols. with a mixture of one part 
of concentrated ammonia and one of water saturated with 
ammonium chloride, and 30 vols. with a mixture of one part of 
concentrated ammonia and two of water saturated with ammonium 
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chloride. The author concludes that an improvement on Hempel’s 
method is obtained by using a solution prepared by saturating a 
mixture of one part of concentrated ammonia and one of water 
with ammonium chloride. This solution may be used to absorb 
fifty to sixty times its volume of oxygen, after which, although its 
absorption capacity is not exhausted, the amount of precipitate 
formed makes the solution unworkable. It is claimed that this 
reagent is cleaner and has a longer life than alkaline pyrogallol ; 
unlike phosphorus, it is unaffected by catalysts, is readily pre- 
pared, and is active at almost any temperature. On the other 
hand, it cannot be used for mixtures containing carbon monoxide 
or acetylene, and when fresh it is liable to leave measurable 
amounts of ammonia in the gas. S. 8. A. 


The Estimation of Nitrogen in Nitrocellulose and 
Inorganic Nitrates with the Nitrometer. Ernest GrorcE 
Becket? (T., 1920, 117, 220—235). 


Estimation of Phosphoric Acid as Ammonium Phospho- 
molybdate. <A. Srurzer (Landw. Versuchs. Stat., 1919, 94, 
251—264).—Conditions are given under which phosphoric acid 
may be estimated by precipitating it as ammonium phospho- 
molybdate and weighing the precipitate directly. The precipita- 


tion is made in a nitric acid solution containing a small quantity 
of sulphuric acid, and the precipitate, after being collected on a 
weighed asbestos filter, is washed first with 2% ammonium nitrate 
solution, then with alcohol or acetone, dried at 100° for one hour, 
and weighed. The weight of the precipitate is multiplied by 
0°03513 to obtain the amount of P,O;. [See, further, J. Soc. 


Chem. Ind., 1920, 250a.] W. P.S. 


Estimation of Arsenic in Organic Compounds such as 
Salvarsan. L. Jostyn Rogers (Can. Chem. J., 1919, 3, 398).— 
The sample, 0°5 gram, dissolved in 10 c.c. of water, is treated with 
5 c.c. of nitric acid, heated on the hot plate, and solid ammonium 
persulphate is added until the mixture is colourless; a yellow 
coloration, if persistent, can be removed by boiling for a few 
minutes after the addition of a few c.c. of water and several grams 
of ammonium persulphate all at once. The volume is made up 
to 100 c.c., 5 cc. of saturated sodium ammonium hydrogen phos- 
phate solution are added, followed by an excess of magnesia mix- 
ture; any precipitate which forms is dissolved by dilute nitric 
acid. The solution is heated nearly to the b. p., an excess of 
aqueous ammonia is added, and, after cooling and keeping for two 
hours, the precipitate is collected, washed with dilute aqueous 
ammonia, returned, together with the filter, to the precipitation 
flask, and dissolved in 70 c.c. of dilute hydrochloric acid (three 
parts of acid to two parts of water). The solution is cooled, shaken 
for one minute with 3 grams of potassium iodide dissolved in 
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6 c.c. of water, 70 c.c. of water are then added, and the liberated 


iodine titrated at once with thiosulphate. 
CHEMICAL ABSTRACTS. 


Detection of Arsenic in Salvarsan and Neosalvarsan. 
F. Urz (Pharm. Zentr.-h., 1920, 61, 39—42).—The substance is 
decomposed by heating with a small quantity of sulphuric acid 
and ammonium persulphate, or with hydrogen peroxide and ferrous 
sulphate, the solution then diluted, and treated with stannous 
chloride solution. After a time, the arsenic forms a brown, 
flocculent precipitate. When a portion of either substance is dis- 
solved in dilute hydrochloric acid in a platinum basin, and a frag- 
ment of zinc is added, a brown stain is obtained on the platinum 
surface. Another test consists in dissolving the substance in con- 
centrated sodium thiosulphate solution and adding hydrochloric 
acid; sulphur is precipitated, and this is soon coloured bright 
yellow by the precipitation of arsenic sulphide, which may be 


separated and identified by the stannous chloride test. 
W. FP. 8. 


Renovation of Combustion Tubes. J. Dorsman (Chem. 
Weekblad, 1920, 17, 132).—Combustion tubes which have been 
used for the analysis of substances containing halogens may be 
renovated as follows. A wash-bottle filled with water is connected 
to one end of the tube. To the other end an empty U-tube is 
fitted, connected to a pump. A stream of moist air is drawn 
through the tube while still red hot. Copper halogen compounds 
and iodine condense in the cold end and in the U-tube. These 
may be removed by a piece of wet filter paper. When no further 
condensation takes place, dry air is drawn through the tube, which 
is then ready for further use. W.S. M. 


Use of Soda-lime in the Calcium Chloride Tube of the 
Potassium Hydroxide Absorption Apparatus. J. Friepricus 
(Zettsch. angew, Chem., 1919, 32, 363—364).—Further experi- 
ments with gaseous mixtures containing varying proportions of 
carbon dioxide have confirmed the previous conclusion (this vol., 
ii, 192) that the use of soda-lime in the calcium chloride tubes of 
a potassium hydroxide absorption vessel is not only superfluous, 
but may even be disadvantageous, leading to loss of water. The 
general belief that potassium hydroxide solution absorbs carbon 
dioxide less efficiently than soda-lime is probably attributable to 
the use of absorption apparatus with calcium chloride tubes of 
insufficient length. The loss of moisture depends on the tension 
of the absorption agent, the velocity of the gas and the duration 
of absorption, and is proportional to the last two factors. For 
the amount of gas evolved in an ordinary elementary analysis, a 
short calcium chloride tube is sufficient, and no loss of moisture 
can be observed when the tube is half filled with soda-lime; but 
in the analysis of carbonates, loss of water is inevitable under such 
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conditions, and the current of air must be continued for a long 
time to remove the whole of the carbon dioxide. Similar condi- 
tions occur in the estimation of carbon in iron. The dimensions 
of a calcium chloride tube suitable for this purpose are: length 
4 cm. and diameter 0°8 cm. About 14 grams of calcium chloride 
are sufficient to dry the gaseous mixture leaving the potassium 
hydroxide apparatus, provided that this is charged with potassium 
hydroxide solution (2:3), that the velocity of the gas does not 
exceed 0°3 c.c. per second, and that the duration of the absorption 
does not exceed three hours. C. A. M. 


Method for the Preparation of a Hydrochloric Acid 
Solution of Cuprous Chloride for use in Gas Analysis. 
F. C. Krauskxorpr and L. H. Purpy (J. Ind. Eng. Chem., 1920, 
12, 158—161).—A solution of stannous chloride was prepared 
by heating on a sand-bath, to slow boiling, 300 grams of metallic 
tin contained in a 500 c.c. flask and covered with concentrated 
hydrochloric acid, a small amount of fresh acid being added from 
time to time until the solution was saturated with stannous 
chloride. The solution was then filtered and stored in a flask con- 
taining metallic tin to prevent oxidation. A portion of this solu- 
tion was mixed with cuprous chloride solution and concentrated 
hydrochloric acid to obtain a solution of cuprous chloride of 
approximately the same copper and acid content as a correspond. 
ing solution of cuprous chloride, free from other salts, prepared by 
reducing cupric chloride with copper in acid solution. The two 
solutions were compared by the absorption, in Hempel double 
pipettes, in the usual way, of carbon monoxide evolved from 
oxalic acid by the action of sulphuric acid. Figures were obtained 
which indicate that the efficiency of cuprous chloride solution for 
the absorption of carbon monoxide is not deleteriously affected by 
the presence of relatively large amounts of stannous and stannic 
chlorides; a satisfactory reagent is obtained by reducing cupric 
chloride in acid solution by means of stannous chloride, and if a 
small excess of stannous chloride is used, the solution may be 
exposed to air during transference from one vessel to another 
without becoming oxidised. Further, the solution may be renewed, 
after saturation with carbon monoxide, by heating at 60—70° to 
drive off the gas, a few drops of concentrated stannous chloride 
solution being added to correct any oxidation which might occur. 


S. 8. A. 


Estimation of Carbon Dioxide, Oxygen, and Combustible 
Gases by Krogh’s Method of Micro-analysis. Hans Our 
Scumit-JENSEN (Biochem. J., 1920, 14, 4—24).—It is shown that 
Krogh’s micro-gas analysis apparatus may be used to estimate 
hydrogen and carbon monoxide in very small gas samples (Shand. 
Arch: Physiol., 1908, 20, 279). As absorbent for hydrogen, a 
solution of 0°66 gram of colloidal palladium and 0-42 gram of 
sodium picrate in 20 grams of distilled water is used, and as 
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absorbent for carbon monoxide an acid solution of cuprous chloride. 
A modification of Krogh’s apparatus is described by means of 
which it is possible to estimate carbon dioxide and oxygen by 
absorption, hydrogen and methane by combustion, and carbon 
monoxide either by absorption or combustion. The hydrogen and 
methane can only be estimated by combustion if the bubble of gas 
has a volume of at least 80 cu. mm.; nitrogen is also taken by 
difference. The fractional combustion of hydrogen and methane 
is also possible by means of this apparatus. The average error in 
the readings is about +0-1 mm. This systematic error is different 
with the different gases, and in the case of oxygen, hydrogen, 
methane, and carbon dioxide is of no practical importance, but it 
must be taken into consideration with carbon dioxide. A small 
receiver for collecting gas samples is described. J. F. 8. 


Direct Estimation of Potassium and Sodium in Small 
Quantities of Blood. B. Kramer (J. Biol. Chem., 1920, 41, 
263—-274).—The method for potassium is a modification of the 
sodium cobaltinitrite method capable of being used for 1 c.c. of 
blood or 3—5 c.c. of plasma or serum. ‘The sodium process 
is based on the precipitation of that element as the pyroanti- 
monate, which is weighed as such. The potassium content of 
normal human serum varies between 16 and 22 mg. per 100 c.c. 
of serum. The sodium content has been found in both normal 
children and adults to vary between 280 and 310 mg. per 100 cc. 
of serum. J. C. D. 


Estimation of Zinc in Organic Materials, such as Food, 
Urine, and Excrement. The Zinc Content of Reagents 
and Analytical Vessels. A. Weitze, (Arb. Gesundh. Anmt., 
1919, 51, 476—493; from Chem. Zentr., 1920, ii, 5—6).—Two 
methods are described for the estimation of zinc in organic sub- 
stances. In the first of these, the material is converted into ash, 
either by the wet or dry process; the latter is dissolved in acid, 
copper, etc., is removed by hydrogen sulphide, and zinc is pre- 
cipitated from the acid filtrate by potassium ferrocyanide. The 
zinc ferrocyanide is decomposed by concentrated sulphuric acid, 
zinc is precipitated in the usual manner with ammonium sulphide, 
the precipitate is dissolved in hydrochloric acid, and the zinc is 
again precipitated by hydrogen sulphide from acetic acid solution. 
The sulphide is finally dissolved in 1% hydrochloric acid, the zinc 
is precipitated with sodium carbonate, and weighed as the oxide. 
The second method is identical with the first as far as the separ- 
ation of sulphides of copper, etc. Ferrous compounds are then 
oxidised by nitric acid, sodium hydroxide is added, and the dis 
turbing effect of phosphates is overcome by acidification with acetic 
acid. The residue left on filtration is separated as completely as 
possible from the mother liquor and dissolved in dilute hydro- 
chloric acid ; it is again treated with sodium hydroxide and acetic 
acid, and, if necessary, the process is repeated until zinc can 70 
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longer be detected in the acid filtrate by means of potassium ferro- 
cyanide. The united acetic acid filtrates are saturated with 
hydrogen sulphide. The details of the two methods are minutely 
described in the original. Either process permits an exact estim- 
ation of zinc as oxide in urine, excrement, animal organs and 
tissues, and in foods, even if the metal is only present in minimal 
amounts. It is a matter of indifference whether the organic 
material is oxidised by the wet or dry process. The second method 
is to be preferred to the potassium ferrocyanide process, since it 
requires a smaller number and smaller amounts of reagents, and 
can be carried out in a shorter time. If the directions are closely 
followed, and pure reagents free from zinc are used, so little zinc 
passes into the material under investigation, either from the 
reagents or from the Jena-glass flasks, which contain considerable 
quantities of zinc, that it need not be taken into account even for 
the most accurate analyses. Otherwise, in those cases in which 
concentrated solutions of alkali hydroxide or phosphoric acid are 
boiled, or even small quantities of fluorides are warmed with 
mineral acids in vessels made of glass containing zinc, the possi- 
bility of the passage of zinc from the vessel into the material 
under investigation must always be taken into account; in these 
circumstances, the use of vessels made of glass free from zinc is 


advisable. H. W. 


Estimation of Mercury in Organic Combination by 
means of Zinc Filings. Maurice Francois (J. Pharm. Chim., 
1920, [vii], 21, 85—91).—A modification of a method described 
previously (A., 1918, ii, 276) is recommended. The substance is 
dissolved by heating with alcohol, and the solution is then treated 
with hydrochloric acid and zine filings. With mercury benzoate 
and mercury salicylate, the reduction with zinc is carried out in 
sodium hydroxide solution containing potassium iodide, and any 
excess of zine is dissolved subsequently by treatment with hydro- 
chloric acid. W. P.S. 


Estimation of Iron in Iron Ores by means of Perman- 
ganate. L. Branpt (Chem. Zeit., 1920, 44, 101—103, 121—122).— 
Compare A., 1919, ii, 373, i Bye further criticism of the method 
described by Schwarz and Rolfes (A., 1919, ii, 170). W. P. S. 


The Analysis of Wulfenite Earths from Mies. E. Dirtter 
(Centr. Min., 1919, 225—-227).—A method has been devised by 
which calcium, lead, molybdenum, and zinc can be estimated in a 
single sample of the mineral. About a gram of the finely powdered 
material is digested successively with hydrochloric and nitric acid 
until the residue is no longer black. Digestion is then continued 
with sulphuric acid to convert the calcium and lead into sulphates, 
and the solution is diluted and filtered, the residue being washed 
several times with dilute sulphuric acid. The residue is then 
extracted with ammonium acetate solution, which dissolves both 
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calcium and lead. These are again precipitated as sulphates, 
weighed in a Neubauer platinum crucible, then dissolved in hydro- 
chloric acid, the calcium precipitated as oxalate, and the lead 
estimated by difference. The acid solution containing the 
molybdenum and zinc is neutralised with ammonia, the iron present 
precipitated by addition of ammonium chloride and filtered, the 
solution made strongly ammoniacal, and saturated with hydrogen 
sulphide. The zinc sulphide is then salted out by addition of 
ammonium thiocyanate, and the molybdenum determined in the 
filtrate by known methods. E. H. R. 


Separation of Zirconium and Titanium as the Phos- 
phates. James Brown and H. T. Mappen (J. Amer. Chem. Soc., 
1920, 42, 36—39).—Zirconium and titanium may be separated 
and estimated by the following method. The solution, containing 
1—2% by volume of sulphuric acid, is treated with an excess of 
hydrogen peroxide, and then with an excess of disodium or di- 
ammonium phosphate, and the solution kept overnight. The pre- 
cipitated zirconium phosphate is collected and washed with water 
containing a few drops of sulphuric acid and a little hydrogen 
peroxide. If, as is usually the case, the precipitate is coloured 
yellow by titanium, it is fused with sodium carbonate, extracted 
with water, and redissolved by fusing with potassium hydrogen 
sulphate, and then treating with dilute sulphuric acid. The 
zirconium is then reprecipitated as above, and if the precipitate is 
colourless, all the titanium has been removed. ‘The zirconium 
phosphate is now converted into oxide by fusing with sodium 
carbonate, extracting with water, dissolving the residue in hydro- 
chloric acid, and precipitating with ammonia. The precipitate is 
washed, dried, ignited, and weighed as the dioxide. The com- 
bined filtrates from the zirconium precipitation are boiled to 
decompose hydrogen peroxide, and the acidity adjusted so that 
the content of sulphuric acid is about 2% by volume. An excess 
of disodium or diammonium phosphate is added, the mixture kept 
for one hour, and then filtered. The precipitate of titanium phos- 
phate is washed, converted into the dioxide, as in the case of 
zirconium, and weighed. The results given in the paper show that 
the method is capable of a high degree of accuracy. J. F. 8. 


Testing of Chloroform. F. Urz (Pharm. Zentr.-h., 191%, 
58, 1—5)—The author has investigated, in particular, the 
benzidine test for the detection of decomposition products in 
chloroform. When benzidine is dissolved in pure chloroform, the 
solution remains unchanged for twenty-four hours if kept in a 
dark place; if chloral is present, a faint red coloration develops 
at first, and changes to bluish-red after a time. A turbidity 
forms immediately if the chloroform contains carbonyl chloride, 
hydrochloric acid, or chlorine, and a flocculent precipitate may 
separate. . We Fe 
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The Reduction of Aromatic Nitro-ccompounds by Stan- 
nous Chloride and by Titanous Chloride, and their 
Volumetric Estimation. Danirt Fiorentin and Henri Van- 
DENBERGHE (Bull. Soc. chim., 1920, [iv], 27, 158—166).—The 
estimation of nitro-groups by reduction with stannous chloride and 
titration of the excess of the latter with iodine solution in neutral 
or acid medium (compare Altmann, A., 1901, ii, 475; Druce, A.., 
1919, ii, 199), gives satisfactory results with nitrobenzene and 
various di- and tri-nitro-derivatives, but, contrary to the results 
obtained by Druce (Joc. cit.), the authors find that the results 
obtained for the mononitrotoluenes are too low, owing to the 
formation of »chlorotoluidines. 

Titanous chloride quantitatively reduces the nitro-compounds 
according to the equation C,H,-NO, + 6TiCl, + 6HCl=C,H;-NH, + 
6TiCl,+2H.,O, except in the case of o-nitrotoluene, which gives 
results which are about 3% too low. The excess of titanous chloride 
is determined by titrating it into a known volume of standard 
ferric sulphate solution, using ammonium thiocyanate as an 


indicator. W. G. 


Differentiation of Methyl and Ethyl Alcohols. Tn. 
SapatitscHKaA (Pharm. Zentr.-h., 1920, 61, 78—79).—Although 
the copper sulphate test (compare Pannwitz, this vol., ii, 62) has 
a limited use for the detection of methyl alcohol in ethyl alcohol 
in the absence of water, it is untrustworthy in the case of dilute 
alcohols. W. P. S$. 


The Estimation of Incompletely Nitrated Phenol in the 
Mother Liquors from Picric Acid by means of Bromine. 
M. Mangueyrot and P. Carrt (Bull. Soc. chim., 1920. [iv], 27, 
127—138).—The results obtained by Jolibois’s method, by the 
action of bromine on the incompletely nitrated phenol in the 
mother liquors from picric acid are inaccurate and variable. The 
results obtained are too high, and vary with the time and tempera- 
ture of contact of the bromine with the mother liquors and the 
amount of bromine in excess. It is shown that these mother 
liquors contain a mixture of sodium 2: 4-dinitrophenol-o-sulphonate 
and sodium 2:6-dinitrophenol-y-sulphonate in variable propor- 
tions, together with some sodium nitrophenolsulphonate. The 
action of the bromine on each of the dinitrophenolsulphonates 
varies with the conditions given above; the mononitrophenol- 
sulphonates tend to give dibromo-derivatives, and any picric acid 
remaining in the mother liquors is acted on bv the bromine, all of 
these changes tending to vitiate the results obtained by Jolibois’s 


method. W. G. 


The Estimation of Incompletely Nitrated Phenol in the 
Mother Liquors from Picric Acid; the Ratio between the 
Composition of these Mother Liquors and the Yield of a 
Manufacture of Picric Acid. M. Marquryrorn and P. Carrt 
(Bull. Soc. chim., 1920, [iv], 27, 138—140).—Marqueyrol and 
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Loriette’s method is slightly modified. The mother liquors are 
completely nitrated, and the resulting picric acid is collected 
and estimated volumetrically by titration with V/10-sodium hydr- 
oxide. It is necessary to apply a correction for the amount of 
picric acid dissolved in the water with which the precipitate is 
washed. [See, further, J. Soc. Chem. Ind., 1920, 248a.] 


W.G 


Estimation of Traces of £f'-Dichloroethyl Sulphide 
[Mustard Gas] in Air. Max Yasuik, G. Sr. J. Perrorr, and 
N. H. Furman (J. Amer. Chem. Soc., 1920, 42, 266—274).—The 
method is based on the observation that a solution of selenious 
acid in sulphuric acid (1:1) is reduced by traces of B§!-dichloro- 
ethyl sulphide. giving an orange-red suspension of selenium; the 
presence of about 0°005 mg. of dichloroethyl sulphide can be 
detected in this manner. The estimation of. the vapour in air is 
effected by bubbling the mixture through a suitable absorbent, 
such as a 1% solution of selenium dioxide in water, adding 10 c.c. 
of a solution of selenious acid in sulphuric acid, care being taken 
to use the latter in such a manner that a 1:1 solution is finally 
obtained, and also that the concentration of selenious acid in the 
ultimate mixture is the same as in the absorbing mixture. The 
solution is then heated for ten minutes in a bath at 85°, cooled, 
and the strength estimated by nephelometric comparison with 
standard solutions prepared from weighed quantities of the 
reagents. The process is available for amounts of substance 
between 0°1 mg. and 0°01 mg., with a maximum error of 0-005 mg. 
The temperature at which the solution is heated in process of 
“developing” can vary 5° in either direction without affecting the 
character of the suspension. The method is remarkably free from 
the necessity for extreme purity of original solution, cleanliness 
of glassware. etc., which obtains in silver haloid nephelometry. 
It was not found possible to use good solvents for dichloroethyl 
sulphide as absorbing media, and then determine the strength of 
the solutions by the proposed method, since the only suitable 
solvent (alcohol and acetic acid) reduced the selenious acid to some 
extent. The selenious reagent is not specific to mustard gas; 
arsine and the substituted arsines, and several other toxic gases, 
react with it vigorously. 

Attempts to determine the strength of the suspension colori- 
metrically were not successful. H. W. 


The Nephelometric Values of Cholesterol and the Higher 
Fatty Acids. II. fF. A. Csonxa (J. Biol. Chem., 1920, 41, 
243—-249).—The nephelometric values of oleic acid and cholesterol 
were found to be influenced by the hvdrolysis, as well as by 
the addition of certain substances which alone, in similar 
circumstances, do not produce any turbidity. These influencing 


agents are exemplified by the use of gelatin as a protective colloid. 
J. C. D. 
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Formation of 8-Methylumbelliferone as a Reaction of 
Acetoacetic Acid and its Esters. Vicror ArREGUINE and 
Epovarp D. Garcia (Ann. Chim. anal., 1920, fii], 2, 36—41, 
Anal. Soc. Quim. Argentina, 1919, 7, 424—432).—In hydro- 
chloric acid solution, acetoacetic acid condenses with resorcinol 
to form @methylumbelliferone, and the latter exhibits an 
intense blue fluorescence when the solution is rendered slightly 
ammoniacal. To make the test, 2 c.c. of hydrochloric acid con- 
taining a trace of acetoacetic acid or ethyl acetoacetate and 0°1 
gram of resorcinol are boiled for a few minutes, cooled, diluted with 
water, and treated with a slight excess of ammonia. In the case 
of urine, 50 c.c. of the sample are treated with three drops of 
hydrochloric acid and extracted first with 5 c.c. and then with 
3 c.c. of carbon tetrachloride; the latter solution is evaporated to 
about 3 c.c., and then tested as described. The test will detect 
000002 gram of acetoacetic acid in 5 c.c. of urine. The reaction 
is specific, and is not given by acetone or 8-hydroxybutyric acid. 

W. FP. &. 


Estimation of Acetone and Acetoacetic Acid with 
Autenreith’s Colorimeter. Emi Lenk (Miinch. med. Woch., 
1919, 66, 1119—1120; from Chem. Zentr., 1919, iv, 995).—A reply 
to Schall (this vol., ii, 63), in which it is pointed out that the 
latter has simply adopted the author’s method with the substitu- 
tion of Autenreith’s colorimeter for a measuring cylinder. 


EB. Ww. 


Analysis of Acetone by Messinger’s Method. Leto Frank 
Goopwin (J. Amer. Chem. Soc., 1920, 42, 39—45).—Messinger’s 
method for the analysis of acetone (A., 1889, 313) has been critic- 
ally investigated. The method consists in shaking acetone in the 
presence of alkali hydroxide with an excess of iodine. After ten 
minutes, the solution is acidified, and the excess of iodine titrated 
with a standard solution of sodium thiosulphate. It is shown that 
under proper conditions the method gives accurate and concordant 
results. The effect of keeping, the method of shaking and adding 
the iodine solution, the effect of an excess of acid, and the dilution 
have all been investigated and found to be without influence on 
the results. It is shown that methyl and ethyl alcohol if present 
both use up a certain amount of iodine. J. F. S. 


The Acetone Concentration in Blood, Urine, and 
Alveolar Air. I. A Micro-method for the Estimation of 
Acetone in Blood, Based on the Iodoform Method. Enix 
Matteo Procnet Wripmark (Biochem. J., 1919, 18, 430—445).— 
The blood is drawn from the finger or ear lobe into a capillary 
pipette graduated to 100 c.mm., and is then transferred into the 
flask of the distillation apparatus, in which there has previously 
been placed 10 c.c. of 1% phosphoric acid. The pipette is washed 
out several times with the acid. The distillation must be carried 
out within two or three hours of the drawing of the blood, and the 
distillate is collected in a cooled test-tube containing 3 c.c. of 
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N /2-sodium hydroxide and 2 c.c. of V/200- or WV /100-iodine solu- 
tion, according to the amount of acetone. The residual iodine is 
titrated with equivalent sodium thiosulphate after the contents of 
the tube have been treated with 3°5 c.c. of W/2-sulphurie acid. 
The presence of ethyl alcohol in the blood has no effect on the 
results of the titration. As a micromethod, the process is not 
applicable to normal blood and urine, but gives trustworthy results 
in pathological conditions where there is an increased amount of 
acetone in these fluids. J.C. D. 


Estimation of Acetone Substances. N. 0. Encretpr 
(Acta med. scand., 1919, 52, 311—366; from Chem. Zentr., 1920, 
ii, 161—162).—Salén’s proposed modification (Nord. med. ark. 
avd., 1918, ii, 51, No. 11) of the author’s previous method for the 
estimation of acetone substances in urine is unsatisfactory, since 
errors of 24°5—41°5% occur. Recent investigations lead to a 
modification of the method, which is now carried out in thé follow- 
ing manner. Precipitation of the urine is effected with ammonia, 
lead acetate, and alum in an exactly specified manner, and, after 
dilution and acidification with concentrated sulphuric acid, the 
acetone is distilled and the distillate is titrated with iodine. 
Chromate and sulphuric acid are added, and the residue is again 
distilled ; the iodine required is a measure of the B-hydroxybutyric 
acid. Another estimation, in which, first, concentrated sulphuric 
acid, and then, shortly afterwards, chromate and sulphuric acid 
are added, permits the measurement of the total acetone substances 
of the urine as acetoacetic or 8-hydroxybutyric acid by one dis- 
tillation which can be performed in twenty-five minutes. It should 
be noted that the presence of alcohol in urine, arising from 
fermentation of dextrose or imbibed by the patient, disturbs the 
estimation. Toluene, which is more soluble in urine than in dis- 
tilled water, is, in 2°5% concentration, an active disinfectant, and 
is recommended as a preservative, since it does not interfere with 
the estimation. 

The author has elaborated a somewhat similar clinical method 
for the estimation of acetone substances in biood, the details of 
which will be published shortly. H. W. 


Estimation of Dextrose in the Presence of Lactose. 
E. Hiupt (J. Pharm. Chim., 1920, [vii], 21, 136—137; Ann. 
Chim. anal., 1920. [ii], 2. 78—80; Ann. Falsif., 1920, 18, 21—25). 
—-A Fehling’s solution is used. 10 ¢.c. of which correspond with 
0°048 gram of dextrose and 0-071 gram of lactose hydrate or 0°05! 
gram of lactose after hydrolysis. The solution containing the two 
sugars is titrated direct into 10 ¢.c. of the Fehling’s solution. and 
again after hydrolysis. For the hydrolysis, an amount of the 
sugar solution containing not more than 1 gram of lactose is heated 
for six hours at 95—98° with 20 c.c. of an 18% solution of sodium 
benzenesulphonate in V-sulphuric acid, after making the mixture 
up to 100 ¢.c. with distilled water. -. ae W. G. 
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Estimation of Sugar in Diabetic Blood. G. ViGevani 
(Boll. Chim. farm., 1919, 58, 436—439).—Two c.c. of the blood 
are mixed with 100 c.c. of potassium chloride solution (saturated 
potassium chloride solution 340 c.c., hydrochloric acid 0°375 c.c., and 
water 160 c.c.),50 c.c. of the mixture boiled for five minutes, filtered 
from the precipitated proteins, the filtrate made up to definite 
volume, and 10 c.c. introduced into an Erlenmeyer flask, round 
the neck of which rubber tubing has been fixed. From 1 to 2 c.c. 
(according to the amount of dextrose) of a copper solution (copper 
sulphate 2-2, potassium hydrogen carbonate 80, potassium carbonate 
50, potassium chloride 53 grams; water, 500 c.c.) are added, the 
mixture boiled for three minutes, and the rubber tube closed with 
a clip, so that a vacuum is produced within the flask after cool- 
ing. A current of carbon dioxide is then introduced, and the 
liquid titrated with iodine solution (1 /10-hydrochloric acid 5 c.c., 
iodine 0°0635 gram, potassium iodide 2 grams, 2% potassium iodate 
solution 2 c.c., and water to 100 c.c.), with starch solution (2 grams 
of soluble starch in 100 grams of saturated potassium chloride solu- 
tion) as indicator. The copper reduced by the dextrose reacts 
with the iodine solution. The latter is previously standardised on 
pure dextrose which has been dried at 100°. C. A. M. 


Method of Identification of Amino-acids. Susrnraro 
Kopama (J. Tokyo Chem. Soc., 1919, 40, 743—754).—The prin- 
ciple of the method, which in this paper deals only with phenyl- 
alanine, consists in converting the amino-acid into the hydroxy- 
acid and determining the m. p. of the latter. 

A solution of 0°2—0°3 gram of phenylalanine in a slight excess 
of acid (preferably sulphuric acid) is treated at 80° with a solution 
of sodium nitrite very slowly until nitrogen ceases to be evolved. 
The solution is boiled for two to three minutes, diluted with water 
to twice or thrice its volume, boiled with calcium carbonate for 
twenty to thirty minutes, filtered, and concentrated to 5—7 c.c. 
Calcium phenyl-lactate is precipitated by the addition of a few 
drops of 2M-calcium chloride. The phenyl-lactate is dissolved in 
2 cc. of concentrated hydrochloric acid, and the m. p. of the 
phenyl-lactic acid which separates after several hours is determined 
after recrystallisation from alcohol or benzene. 

The author has isolated another hydroxy-acid, m. p. 93—94°, 
mol. wt. 176, which is very strongly levorotatory, and is probably 
derived from an isomeride of phenylalanine. 

The phenylacetaldehyde obtained by heating 0-01 gram of pheny]- 
lactic acid develops with 2—3 c.c. of 50% alcoholic sulphuric acid 


a permanent, green coloration after keeping for several hours. 
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Detection of Carbamide. J. F. A. Poor (Pharm. Weekblad, 
1920, 57, 178—179).—The presence of the enzyme urease may be 
detected in soja beans by means of the colour effects produced in a 
Jelly containing 2% of carbamide and aqueous yeast extract (A., 
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1916, i, 536). Conversely, the presence of carbamide in solutions 
may be shown by making the liquid neutral to phenolphthalein, 
adding 2% of agar-agar, boiling, and placing a small section of soja 
bean on a portion of the jelly solidified in a watch-glass. After 


some time a red coloration begins to spread from the bean out- 
wards. W. S. M. 


Method of Estimating Quinine and Strychnine when 
Occurring in Common Solution. A. R. Buiss (J. Amer. Pharm 
Assoc., 1919, 8, 804—807).—The method is based on the solu- 
bility of strychnine in water (1 in 6420) and its slight solubility 
in ethyl ether. Fifty c.c. of the preparation are freed from alcohol, 
a slight excess of citric acid is added, followed by an excess of 
aqueous ammonia, the total alkaloids are extracted by chloroform- 
ether mixture, the extract is evaporated, and the residue is dried 
and weighed. The total alkaloids are dissolved in dilute sulphuric 
acid, an excess of water (more than 6500 times the weight of the 
strychnine) is added, together with an excess of aqueous ammonia, 
and the mixture is shaken seven times with ether. The ethereal 
extracts are united, washed with 5 c.c. of water and evaporated, 
and the residue is dried and weighed as quinine. The residual 
aqueous solution is extracted seven times with chloroform, the 
extracts are united and evaporated, and the residue is dried and 
weighed as strychnine. ‘ Excellent results are recorded for solutions 
of approximately known strength. CHEMICAL ABSTRACTS. 


A Modification of the Francis-Connell Method of 
Estimating Hydrocyanic Acid. Paunt Mewnaur and ©, T. 
Dowett (J. Agric. Res., 1920, 18, 447—450).—See this vol., 
i, 359. 


The Toxicological Detection of Physostigmine [Eserine]. 
H. Fiuner (Biochem. Zeitsch., 1918, 92, 347—355).—Quantities 
of 5/1000—1/100 mg. of eserine can be détected by means of the 
biological eye reaction in the cat. The author finds that in the 
case of the plain muscle of the leech, minute quantities of eserine 
in the presence of acetylcholine increase the contraction of the 
muscle brought about only to a small extent by acetylcholine alone. 
By this joint action of the two drugs on the muscle of the leech, 
1/10,000 mg. of eserine can be detected with certainty. S. 8S. Z. 


A Quantitative Biological Method for the Estimation of 
Nicotine. H. Finner (Biochem. Zeitsch., 1918, 92, 355—364). 
—By means of the contraction produced by the action of nicotine 
on the plain muscle of the leech, it is possible to estimate quanti- 
tatively 1/100 mg. of the drug. The myograph of the nicotine 
solution of unknown strength is compared with that of a solution 
of known strength. 8. 8. Z. 
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Perturbation Theory of the Helium Atom. A. Lanpé 
(Physikal. Zeitsch., 1920, 21, 114—122).—A purely mathematical 
paper, deducing the series spectra of helium by the consistent 
application of the quantum theory to a system of two electrons 
revolving round a nucleus of charge + 2e in circular and elliptical 
paths, co-planar and inclined. F. 8. 


The K-Absorption Bands of Rare Earths for X-Rays. 
M. vE Brociie (Compt. rend., 1920, 170, 725).—The author has 
obtained the K bands for the elements numbered 69, 70, 71. The 
band of lutecium is placed between the two groups A, and K, of 
tungsten. Approximate measurements give the A band of 
thulium (V=69) at A=0°208x 10-8, of neoytterbium (V=70) at 
\=0°2015 x 10-8, and of lutecium (V =71) at A=0°195 x 10-8. 

W. G. 


The Constitution of Atmospheric Neon. F. W. Aston 
(Phil. Mag., 1920, [vi], 39, 449—455).—The observation in 1912 
by Sir J. J. Thomson of a faint but unmistakable parabola corre- 
sponding roughly with an atomic weight 22, in addition to the 
expected one at 20, in the positive ray spectrum of neon, and the 
absence of any parabola at 22 except in presence of neon, was 
strong evidence of the line being due to an isotope of neon. 
Fractional distillation failed to effect any separation, and diffusion 
results, although more hopeful, have failed to be conclusive. A 
difference of 0°7% in density in the first set of experiments could 
not be repeated in more elaborate ones, 0°3% difference only being 
obtained. By new and refined methods of positiveray analysis, 
exact measurements have shown that the atomic weight of the two 
constituents in neither case corresponds exactly with that of neon, 
20°2.. Four parabolas corresponding with the doubly and singly 
positively charged atoms of the two isotopes have been carefully 
measured. The corrected results gave for the one constituent 
(Ne*) an atomic weight of 20-00, and for the other (Ne*) 22-00, to 
an accuracy of about 0°1%. The intensities of the lines were in 
agreement with the required 90% to 10% ratio. On the clearest 
spectra there was evidence of a third isotope of mass 21, extremely 
faint, and probably not present to the extent of 1%. F. S. 


Radioactive Disintegration Products in the Free Atmo- 
sphere and the Probability of their Origin being the Sun. 
Hermann Bonearps (Physikal. Zeitsch., 1920, 21, 141—145).— 
The radioactivity of a wire suspended at a mean height of 1500 
metres, under the influence of the earth’s field, has been deter- 
mined. It is shown that a relationship exists between the activity, 
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the air pressure at the earth's surface, aud the potential tempera 
ture in the air layer between 1000 and 2500 metres. A well- 
defined parallelism is observed between the activity and the 
temperature in this air layer. The temperature changes are 
regarded as the cause of the pressure changes. Since the intiuence 
of the radioactive substances on the temperature cannot occur to 
the observed extent, and since temperature is without iniluence on 
the activity, it is assumed that a radiation of material from a 
definite and restricted portion of the sun is the cause of the 
observed effects. This radiated matter carries with it the eman- 
ation particles which are observed in the atmosphere. The heat 
action of the material radiations constitutes the chief source of 
heat of the higher layers of the atmosphere. J. F. 8. 


Intermolecular Change of Place of Similar Atoms. 
GeorG von Hevesy and LAsziL6 ZEcHMEISTER (er., 1920, 58, 
[B}, 410—415. Compare von Hevesy and Rona, A., 1915, ii, 247). 
—By employing radioactive methods, the authors show that inter- 
molecular change of place occurs between lead atoms to an extent 
which can be exactly calculated from the law of probability 
when they are in an ionised state; organically combined lead 
atoms are not subject to similar transposition in homogeneous 
phase. Thus, when activated lead nitrate and inactive lead 
chloride are dissolved in molar proportions in boiling pyridine, and 
the solution is kept hot for some time and then allowed to cool, 
the lead chloride which separates is found to be exactly half as 
radioactive as the original specimen of lead nitrate. Similar 
results are obtained with the following pairs of compounds: lead 
formate (active) and lead acetate in water; plumbous acetate 
(active) and plumbic acetate in glacial acetic acid; plumbic acetate 
(active) and plumbous acetate in glacial acetic acid. Interchange 
does not occur with lead chloride (active) and lead tetrapheny] in 
pyridine, with lead acetate (active) and lead tetrapheny] in amyl 
alcohol, or with lead nitrate (active) and lead dipheny! nitrate in 
dilute ethyl alcohol. H. W. 


Radioactivity of the Rocks of the Kolar Gold Fields. 
Hersert EpMeston Watson and GostaBEeHaRI Pat (J. Ind. Inst. 
Set., 1914, 1, 39—46).—The Kolar goldfields on the Mysore 
plateau are worked to a depth of 1100 m., and the rock consists 
of schists of very uniform character. The rocks were fused with 
potassium hydroxide in a copper flask under reduced pressure, and 
the radium emanation found to be liberated as completely as at 
the higher temperature required for fusion with alkali carbonates. 
Some nearly pure hydrogen is liberated, which causes the readings 
in the electroscope to be low, and it was eliminated by passing 
the gas over red-hot copper oxide before introducing it into 
the electroscope. The mean quantity of radium in the schists was 
found to be 0°19 [x 10-™ gram of radium per gram of rock], the 
quantity varying but little with depth. These rocks, which are 
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probably the oldest known, contain as little radium as any yet 
examined, aud the temperature gradient in the mines is abnorm- 
ally small. Other specimens o: rocks of later date contained 
larger amounts of radium, from 0°38 to 679. F. 8S. 


Radioactivity and Life. H. Zwaarpemaker (Arch. Néerland. 
Physiol., 1920, 4, 177—196).—A_ general discussion of work 
already published (compare A., 1917, 1, 241; 1918, i, 326; ii, 182). 

W. G. 


The Cathode Fall. I. In Neon and Helium. H. E. 
Watson and G. R. ParanypE (J. Ind. Inst. Sci., 1918, 2, 
143—165).—From Aston’s results (Proc. Roy. Soc., 1911, 84, 526), 
the cathode fall should be equal to the total difference of potential 
across the electrodes when the anode is situated in the negative 
glow. A systematic investigation has been made of the require 
ments necessary to obtain trustworthy results by this method. 
Using a cylindrical tube with plane parallel electrodes 7-2 cm. in 
diameter, the same diameter as the tube, the minimum cathode 
fall was found to be constant to 1 volt over a wide range of 
pressure—185 volts between 6 and 16 mm. for copper electrodes 
in neon—while the current was passing. The laws governing the 
relations between the cathode fall, the gas pressure, and the current 
were found to agree with those found by other observers using 
exploring wires. The cathode fall was determined in very pure 
helium and,neon for twenty-four different metals as cathodes, and 
with few exceptions were all within 5% of 145°5 volts for neon and 
155°5 for helium. F. 8. 


The Cathode Fall. II. In Argon, Hydrogen, and 
Nitrogen. Gopat Paranspé (J. Ind. Inst. Sci., 1918, 2, 166—177). 
—The cathode fall for twenty different metals in argon, nitrogen, 
and hydrogen has been determined, and in any one gas found to 
be nearly, but not exactly, the same for all metals. The differ- 
ences in different gases for the same metal were nearly all in- 
dependent of the metal, but the results in hydrogen were irregular. 
Nitrogen behaved very similarly to the monatomic gases. 


F. §S. 


Electrical Conductivity in Solid Crystallised Compounds. 
I. Verification of Faraday’s Law in the Electrolysis of 
Solid Salts of Heavy Metals. C. Tusanpr and Sopnie Eccerr 
(Zeitsch. anorg. Chem., 1920, 110, 196—236).—One of the most 
important difficulties encountered in the practical determination 
of the conductivity of solid salts and the verification of Faraday’s 
law for such conductors is the short-circuiting brought about by 
the formation of a bridge of metal, formed by the electrolysis of 
the salt, between the anode and the cathode. The metal is 
deposited in the form of very fine threads or delicate, dendritic 
growths, which spread so rapidly across the electrodes that a 
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quantitative investigation of the electrolysis of the salt jis 
impossible. It has been found that the cubic form of silver iodide, 
when electrolysed, using a silver anode and a platinum cathode, 
gives a deposit of silver at the cathode in the form of a perfectly 
coherent tree, the growth of which is so slow that there is no 
danger of short-circuiting. The hexagonal modification of silver 
iodide, stable below 144°6°, has a maximum specific conductivity 
of 0-00034, whilst the cubic modification has at the transition 
point the much greater value 1°31, which rises to 2°64 in the neigh- 
bourhood of the melting point, 552°. By carrying out the electro- 
lysis of the salt at about 150°, using a current of 0-04 to 0-1 amp., 
a complete verification of Faraday’s law was obtained, both the 
loss of silver from the anode and the weight deposited at the 
cathode agreeing within a fraction of 1% with the weight of silver 
deposited in a silver voltameter included in the circuit. The law 
was also verified for silver bromide, chloride, and nitrate by inter- 
posing a layer of silver iodide between the cathode and the salt 
under examination, the iodide ensuring that the metal was 
deposited at the cathode in a coherent form. The electrolysis of 
lead chloride, bromide, and iodide was also investigated, using a 
silver anode and a platinum cathode. The loss of silver from the 
anode afforded a complete verification of the law, but owing to 
the dendritic form in which the lead was deposited at the cathode, 
no trustworthy results could be obtained from this side. In 
choosing the temperature at which to carry out the electrolysis, 
care had to be taken that no fusion occurred, and for this purpose 
the fusion diagrams for the systems PbCl,-AgCl, PbBr,-AgBr, 
and PbI,—AgI were investigated experimentally. Silver and lead 
chlorides form a eutectic at 314°, containing 40 mols. % of lead 
chloride. Silver and lead bromides form a compound, 
2PbBr,,AgBr ; 

there are two eutectic points, the first at 276° with 46 mols. % of 
PbBr,, this eutectic crystallising from mixtures containing 
0—66°67 mols. % of PbBr,, all other mixtures showing eutectic 
crystallisation at 295°. Silver iodide—lead iodide mixtures show 
eutectic crystallisation at 395° with 0—20 mols. % AgI. From 
this point up to 100% AglI, mixed crystals of the compound 
4AgI,PbI, with PbI, are formed, the lowest crystallising point 
being 344°. Experiments on the electrolysis of cuprous iodide 
were inconclusive, on account of the difficulty of preparing the 
compound in a satisfactorily pure condition. E. H. R. 


Photochemical Cell with Complex Cyanides. S. I[imori 
(J. Tokyo Chem. Soc., 1918, 39, 1—13).—Platinum electrodes are 
immersed in solutions of complex cyanides (potassium nickel or 
potassium platinum), and one of the electrodes is exposed to light. 
This electrode becomes positive, whilst it became negative in the 
potassium ferrocyanide cells previously examined by the author. 
The current quickly decays when the circuit is closed through a 
high resistance. The author is of opinion that the 7.M.F. pro 
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duced with these complex cyanides is not of the same nature as 
that obtained in other solutions. CHEMICAL ABSTRACTS. 


Electromotive Force of Alloys of Zinc and Cadmium 
with Tin, Lead, and Bismuth. Pavut Fucus (Zeitsch. anorg. 
Chem., 1919, 109, 80—88).—The #.M.F. of elements composed of 
alloys of cadmium with tin, lead, and bismuth of various composi- 
tions as one electrode, cadmium sulphate solution and cadmium 
as the other electrode: alloy |V-CdSO,|Cd, have been measured ; 
similar cells of the type: alloy|V-ZnSO,| Zn, in which zinc takes 
the place of cadmium in the alloy, have also been measured. The 
cells were measured in the presence of hydrogen, and only gave 
constant values after several days. The results confirm the views 
of Tammann (A., 1919, ii, 398) that the #.M.F. varies with the 
composition of the alloy only so long as one phase is present, that 
is, as long as the alloy is a solution or a single series of mixed 
crystals, but as soon as two phases appear, the #..F. is no longer 
dependent on the composition. J. F. S. 


The Free Energy of Potassium Hydroxide in Aqueous 
Solution and the Activities of its Ions. Mine Cnow (J. 
Amer. Chem. Soc., 1920, 42, 488--497).—Experiments were made 
to determine, by means of electromotive force measurements, the 
free energy attending the transfer of potassium hydroxide in 
aqueous solution from one concentration to another, and from the 
free energy decreases to derive the relative activities of the ions 
of the base and its activity coefficients at various concentrations 
(compare MacInnes and Parker, A., 1915, ii, 510, on the free 
energy of potassium chloride, and Ellis, A., 1916, ii, 369, and 
Noyes and Ellis, A., 1918, ii, 27, on hydrochloric acid). The 
cells studied were of the type Hg+HgO-KOH(c,)—K in Hg— 
KOH(c,)—Hg+HgO at 25°. The potassium amalgam was used 
in the form of a dropping electrode, and potassium hydroxide con- 
centrations were varied between 0°003 and 0°84. As found by 
Ellis in the case of hydrochloric acid, the activity coefficient at 
first decreases with increasing concentration. It passes through 
a@ minimum at about 0°5 molal concentration, then increases 
rapidly. Up to concentrations of 0°5 molal, the activity coefficient 
has a much smaller value than the conductance-—viscosity ratio, 
showing that this ratio, even at moderate concentrations, is not 
even an approximate measure of the effective ionisation of highly 
lonised substances. E. H. R. 


The Activities of the Ions in Solutions of Mixed 
Electrolytes. Mixc Cuow (J. Amer. Chem. Soc., 1920, 42, 
497—502).—Determinations of the activity coefficients in mixed 
solutions of hydrochloric acid and potassium chloride were made 
from measurements of the electromotive force of cells of the type 
H,(1 atm.) — HCl(e,) + KCl(e,) — Hg,Cl, + He. in which the 
separate concentrations c, and c, were varied, but their sum was 
kept constant at 0°1V. The results show that the activity 
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coefficient of the hydrochloric acid has substantially the same value 
in all the mixtures, and lend support to the view that the activity 
of the chlorine ion in solutions of different highly ionised uni- 
valent chlorides or of mixtures of them is determined by its own 
concentration, and is independent of the cations associated with 
it. The experimental results do not agree with those obtained by 
Loomis, Essex, and Meacham (A., 1917, ii, 353) from EF.M.F. 
measurements of the same type of cell. E. H. R. 


The Theory of Electrolytic Ions, XIII. Conductivity 
of Multivalent Electrolytes. Ricnarp Lorenz (Zeitsch. anorg. 
Chem., 1919, 109, 63—68. Compare A., 1919, ii, 262).—A correc 
tion and extension of the theoretical conceptions, on the step-wise 


ionisation and the degree of dissociation, put forward previously 
(Joc. ctt.). J. F. S. 


The Phenomena of Electrolytic Migration. Electrolysis 
of Mixed Solutions of Alkali Salts.‘ Marc H. van Lazr 
(Rec. trav. chim., 1920, 39. 301—-329).—In the electrolysis of a 
normal solution of sodium hydroxide at 18°, the vield from the 
current is only 17°5% of that indicated by Faraday’s law, but this 
yield is often varied by the superposition of different factors ; thus, 
according to the direction in which thev act. the hydrostatic 
pressure, diffusion, and electrical osmosis may favour the migra- 
tion of certain ions and retard that of the ions of opposite sign. 
Other intervening factors are temperature, the intensity of the 
current, and the nature of the diaphragm between the anode and 
cathode liquids. Thus, in the electrolysis of a solution of sodium 
hydroxide, rise in temperature and cataphoresis both exert a 
favourable influence. On the other hand, the diffusion of the 
sodium hydroxide produces a loss, which increases with the con- 
centration of the cathode liquid. As the concentration of the 
current, Z7/V, diminishes, the yield first increases gradually until 
it reaches a maximum and then decreases. 

The electrolysis of a solution of sodium carbonate presents the 
same fundamental characteristics as in the case of sodium hydr- 
oxide, but in this case, as the electrolysis proceeds, the resistance 
of the cell increases, owing to the formation of sodium hydrogen 
carbonate, the carbon dioxide liberated at the anode being entirely 
absorbed by the solution at the ordinary temperature if the 
current intensity is not too great. The introduction into the solu- 
tion of an oxy-salt, such as the sulphate, chlorate, or nitrate of 
sodium with a common cation, prevents the formation of sodium 
hydrogen carbonate, and thus a cathode liquid very rich in sodium 
hydroxide can be obtained. The nitrate gives the best result, and 
the yield from the current. increases with the concentration of the 
oxy-salt. 

Applying this method to barium carbonate in the presence o! 
barium nitrate, the solid carbonate being introduced into the 
anode vessel, crystalline barium hydroxide was readily obtained. 


W. G. 
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Diamagnetism of Odorous Substances. H. ZwaaRDEMAKER 
and F. Hocew1np (Arch. Néerland. Physiol., 1920, 4, 224—232). 
—The authors have measured the diamagnetism of a large number 
of odorous substances. and plotting the values found against the 
number of atoms in the molecule, it is found that, for an homo- 
logous series, the points lie on practically a straight line, but that 
the differences between the values obtained for adjacent. members 
in a series vary from series to series. W. G. 


A Method for Determining the Relationship between 
the Melting Point of a Crystal Lamella and its Thickness. 
G. Tammann (Zeitsch. anorg. Chem., 1920, 110. 166—168).—The 
method suggested is to form by crystallisation a lamella of variable 
thickness between a plate and a cylindrical lens, and to have in 
the metal plate a temperature gradient so that the contact line 
hetween the plate and the lens is perpendicular to the isotherms 
in the plate. Tf the melting point lies between the temperatures 
of the two ends of the plate. part of the substance melts, and the 
bounding curve between the liquid and crystalline portions shows 
by its form the influence of the thickness of the lamella on the 
melting point. The work reauired to disrupt the crystal is 
inversely proportional to the thickness of the lamella, and it follows 
that the influence of the lamella thickness on the meltine point 
is also inversely proportional to the lamella thickness. Thermo- 
dynamically. it is shown that the work required is equal to the 
change of equilibrium temperature multiplied by the entropv of 
unit mass at the melting point. E. H. R. 


The Influence of State of Division on Meltine Point. 
F. Metssner (Zeitsch. anorg. Chem., 1920. 110. 169—186).—The 
conclusions of Pavlov (A.. 1909. ii. 19. 295. 800: 1910. i. 740) 
recarding the influence of size of varticles on meltine point are 
adverselv criticised. The growth of large ervstals at the expense 
of small ones is to be attributed. not to difference of vanour 
pressure between large and small crvstals, but to fluctuations in 
temperature. Pavlov’s observation that small particles of salol. 
& to 15 » in diameter. melt several degrees below the normal melt- 
ine point. could not be confirmed. 

The only satisfactory method of examining the relation hetween 
state of division and melting point is by the investigation of thin 
lamelle, formed by allowing a molten substance to crystallise 
between two plates. Such lamelle admit of theoretical treatment. 
in which the surface energy of the crvstal can he considered in the 
same manner as that of a liquid. Tf A,—A’, he the difference 
between the surface energies of crvstal and liquid. the following 
relation holds: A,—A’,=(7,—T7.)/T,.RQ/2.d,d./(d,—d.), where 
T. is the normal melting point, 7, and 7, the fusion temperatures 
of lamelle of thickness d, and d. respectively, RP the latent heat 
of fusion, and @ the density of the fused substance. To determine 
the value of 4,—A’,, it is necessary to know the relation between 
melting point and lamella thickness. The experimental method 
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used was that suggested by Tammann (preceding abstract), in 
which wedgeshaped lamelle were formed between a cylindrical lens 
and a metal plate having a uniform temperature gradient from end 
to end. In the cases of azobenzene, tristearin, and myristic acid, 
the boundary curves formed between solid and liquid were dis- 
tinctly displaced towards the cold end of the plate as the thick- 
ness of the lamella diminished. In the case of azobenzene, the 
displacement represented a difference of 0°355° in the melting point 
for a change of thickness from 0°8 to 10m. In the case of tri- 
stearin, the temperature difference was 0°199°, and for myristic 
acid 0-:258°. The surface energy differences between crystal and 
liquid, calculated from the above equation, were in the three cases 
67, 50, and 59 ergs respectively. In a number of other cases, 
including salol, acetamide, and glauber salt, the temperature differ- 
ence was of the same order as in the case of myristic acid, whilst 
with p-chloroaniline and stearic acid, no difference due to 
diminishing thickness of the lamella could be detected. 
E. H. R. 


Phenomena Observed during the Melting, Freezing, and 
Boiling of Mixtures of Ammonium Chloride and other 
Chlorides. Kurr Hacumeister (Zeitsch. anorg. Chem., 1919, 109, 
145—186).—Cooling curves have been constructed for ammonium 
chloride, cuprous chloride, lithium chloride, zine chloride, cadmium 
chloride, ferric chloride, thallous chloride, and lead chloride, and 
for mixtures of ammonium chloride with cuprous chloride, lithium 
chloride, zinc chloride, cadmium chloride, ferric chloride, thallous 
chloride, and lead chloride. Very complete diagrams of condition 
are constructed for the binary mixtures. In connexion with the 
simple salts, much of the data obtained differs from that previously 
published. The transition point of ammonium chloride is found 
to be 174° (Wegscheider, A., 1918, ii, 298, 184°5°). The follow- 
ing melting points are obtained: cuprous chloride, 425°; lithium 
chloride, 605°; zine chloride, 283°; cadmium chloride, 568° (b. p. 
964°); ferric chloride, 303°; thallous chloride, 427°; lead chloride, 
501°. It is shown that by mixing other chlorides with ammonium 
chloride, this substance may be obtained molten. The compounds 
CdCl,,NH,Cl, 2ZnCl,,NH,Cl, and FeCl,;,NH,Cl, in addition to the 
double compounds already known, are indicated by the tempera- 
ture composition diagrams. In the binary mixtures of ammonium 
chloride with cuprous chloride and lithium chloride, respectively, 
simple eutectics are formed, but no compounds. The compound 
formed between equimolecular quantities of ferric chloride and 
ammonium chloride is peculiar in possessing a definite boiling 
point, 386°. Mixtures of ammonium chloride with lead chloride 
and thallous chloride, respectively, cannot be melted. Ammonium 
chloride shows great similarity in its behaviour with other 
chlorides to the alkali chlorides. The nearer the two chlorides 
are in general properties, the simpler is the binary system formed 
between them. J. F. 8. 
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Melting Points of the Members of Homologous Series. 
G. TamMann (Zeitsch. anorg. Chem., 1919, 109, 221—225).—A 
theoretical paper in which regular rise and fall of the melting 
point of members of the monocarboxylic aliphatic acids is dis- 
cussed. It is suggested that the acids with an even number of 
carbon atoms exist in two stable, crystalline forms, and that this 
furnishes the reason for the course of the melting points in this 
series. In support of this hypothesis, it is shown that acetic acid 
exists in two such forms, the triple point of which lies at 57°5° 
under a pressure of 2330 kilos. per sq. cm. No such isomerides 
have been observed for the acid with an uneven number of carbon 
atoms, formic acid. J. F.S. 


Critical Data and Chemical Constitution. W. Herz 
(Zeitsch. anorg. Chem., 1919, 109, 293—296).—A _ theoretical 
paper in which the author has tabulated the critical pressure and 
critical temperature of a large number of members of the follow- 
ing homologous series: paraffins (9), olefines (3), methyl esters of 
the monocarboxylic aliphatic acids (6), ethyl esters of the same 
acids (6), ethers, amines (6), benzene hydrocarbons (11), aromatic 
amines (3), and other organic substances. It is shown that the 
critical temperature increases with increasing number of carbon 
atoms, and the critical pressure decreases with increasing number 
of carbon atoms. When the quotient of the critical temperature 
in absolute degrees and the critical pressure is divided by the 
number of carbon atoms, an approximate constant is obtained 
(25—4°0) for aliphatic compounds and 1°9—2-4 for aromatic 
compounds. A much better constant is obtained if, instead of the 
number of carbon atoms, the total number of atoms is used; here 
the constant is 0-99—0-69 for aliphatic compounds and 0-98—0°90 
for aromatic compounds. Further, if the quotient is divided by 
the total number of valencies, a very good constant is obtained, 
0°50—0°41 for aliphatic compounds and 0:43—0°37 for aromatic 
compounds. J. F. S. 


New Instrument for Measuring Vapour Tension. Harotp 
Moore (J. Soc. Chem. Ind., 1920, 39, 78—80r).—An instrument 
for making rapid and accurate measurements of the vapour 
pressure of motor spirit is described. It consists of two tubes 
about } in. bore and 800 mm. long connected to each other and 
to a levelling bottle by means of a Y-piece and thick-walled rubber 
tubing. The two tubes are clamped vertically, and have mercury- 
sealed cocks at their upper ends, which close the tubes to small, 
graduated cups. One of the tubes is surrounded by a water- 
jacket. To make a measurement, the whole apparatus is filled 
with mercury, then a measured volume of spirit is admitted into 
one of the tubes from the small cup at the top, and the reservoir 
lowered. The barometric height is read from one tube, and the 
barometric pressure diminished by the vapour pressure of the 
spirit is read from the other tube. The vapour pressure of 
crystallisable benzene, ethyl alcohol, and petrol has been deter- 
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mined over the temperature range 10—50°, and also the vapour 
pressure of a series of mixtures of alcohol and petro! and alcohol 
and benzene at 20°, 30°, 40°, and 50°. Working with water, the 
error observed in the vapour pressure was about 3 mm., but with 
mixed motor spirits it will probably be much greater. J. F. §. 


The Vapour Pressures of Cadmium, Lead, and Tin 
Amalgams. Jozt H. Hitpepranp, A. H. Foster, and C. W. 
Beese (J. Amer. Chem. Soc., 1920, 42, 545—548).—A continu- 
ation of previous work on the vapour pressures of liquid amalgams 
(compare A., 1913, ii, 471, 755; 1914, ii, 800; 1916, ii, 14). The 
vapour pressures of mercury over amalgams of cadmium, lead, and 
tin were measured at 324°, by the method previously described, 
at intervals covering the entire range of concentrations, and the 
values of the constants a and ¢ were calculated in the empirical 
equation log p/p=log V+a/(l+cn)*, where m represents the 
number of molecules of mercury per molecule of the other metal, 
N=n/n+1, py is the vapour pressure of pure mercury, and p that 
of the amalgam of composition corresponding with n. Cadmium 
amalgams show vapour pressures less than those demanded by 
Raoult’s law, p/p,=N, and the deviations can be calculated on the 
assumption of partial solvation, varying with the concentration 
according to the mass law, to form molecules of CdHg. Lead 
and tin amalgams give practically equal vapour pressures, which 
are much greater than Raoult’s law demands. The deviations 
cannot be accounted for by the assumption of any simple molecular 
change. E. H. R. 


The Aqueous Pressure of some Hydrated Crystals. 
Oxalic Acid, Strontium Chloride, and Sodium Sulphate. 
Grecory Paut Baxter and Jonn Ernest Lansine (J. Amer. 
Chem. Soc., 1920, 42, 419—426).—With the object of perfecting 
a trustworthy method of measuring the aqueous pressures of 
hydrated crystals, experiments were made with oxalic acid, 
strontium chloride, and sodium sulphate, and the following method 
was found to give satisfactory results. The hydrated crystals 
were intimately mixed with 5—10% by weight of the dehydrated 
substance, and the mixture was packed, interspersed with glass 
beads, in a large U-tube. The method of experiment was to pass 
a measured volume of dry air through the column of crystals at 
constant temperature, subsequently passing the air through 
weighed drying tubes containing phosphoric oxide. The curves 
obtained by plotting the logarithm of the vapour pressure found 
against the reciprocal of the absolute temperature were very nearly 
straight lines, almost exactly so in the case of sodium sulphate 
crystals. E. H. R. 


The Vapour Pressures of Concentrated Solutions. G. R. 
ParansPE (J. Ind. Inst. Sci., 1918, 2, 59—72).—Measurements 
were made between 0° and 40° of the vapour pressures of solu- 
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tions of (1) potassium hydroxide for concentrations between 18°85! 
and 138°2 grams of the anhydrous hydroxide in 100 grams of 
water ; (2) sodium hydroxide for concentrations between 14°62 and 
1131 grams in 100 grams of water; (3) calcium chloride for con- 
centrations between 14°81 and 119°5 grams of the anhydrous salt 
in 100 grams of water. The results obtained for potassium hydr- 
oxide are not in very close agreement with those obtained by 
Dieterici (compare A., 1891, 783; 1898, ii, 207; 1899, ii, 403). 
W. G. 


Determination of Boiling Point. Scuimmer & Co. (Bericht. 
April-October, 1919, 100—102; from Chem. Zentr., 1920, ii, 
422—423).—In connexion with the apparatus described recently by 
Paul and Schautz (A., 1919, ii, 422), the authors recommend the 
adoption of definite normal pressures for data concerning boiling 
points, particularly for such as are determined in a vacuum. As 
absolute unit of pressure, the bar (one dyne per sq. cm.) is 
advocated. One atmosphere=1,013,200 bars, or 10 kilobars corre- 
spond fairly closely with 75 mm. Measurements should be effected 
at normal pressures, a simple type of apparatus for the measure- 
ment of the latter being depicted in the original. Measurement 
of pressure in vacuum distillation (particularly in a high vacuum) 
is only accurate when it is effected close to the point at which the 
temperature is observed. The errors in the older method, in 
which the manometer is attached to the exhaust pipe, increase 
with increase of the vacuum and the velocity of distillation, with 
the decreasing width of distillation and condensing tubes, and with 
leaks in the apparatus. H. W. 


Physical Behaviour of Liquids. W. Herz (Zevisch. 
Elektrochem., 1920, 26, 109—-111).—A theoretical paper in which 
formule are developed whereby the molecular boiling-point 
elevation and the capillarity constant at the boiling point may be 
calculated from the critical data. These formule have the form: 
(l) c=47)2d,/3p,; (2) a=0°03643p,/d,, in which p, is the 
critical pressure, 7, the critical temperature, d; the critical 
density, ¢ is the molecular elevation constant, and a the Poisson 
capillarity constant. A further formula for calculating the vapour 
pressure is also developed ; this has the form 
log (ps/P,) = 4°91(7;/ 7-1), 
in which p, is the vapour pressure at the boiling point 7’,, and p, 
the vapour pressure at the temperature 7. The values obtained 
by the use of these formule have been compared with the experi- 
mental values, and found in the case of non-associated liquids, both 
organic and inorganic, to be in good agreement. J. F.S. 


Vapour Tension and Heat of Vaporisation, and the 
Dependence of the Factors @ and b on the Temperature and 
the Volume. J. J. van Laar (Rec. trav. chim., 1920, 39, 
215—242)—A mathematical discussion of the subject. W. G. 
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A Thermodynamic Investigation of Reactions Involving 
Silver Sulphide and Silver Iodide. Arraur A. Noygs and 
E. Stantey Freep (/. Aimer. Chem. Soc., 1920, 42, 476—487) — 
The equilibrium at 25° of the reaction 

Ag,S(solid) + 2H+I-(in water) =2AgI(solid) + H,S(in water) 
was studied with the object of determining how the activity 
coefficient (or effective ionisation) of the acid varies with its con- 
centration, and to determine the free energy change attending the 
reaction. The concentration of hydriodic acid was necessarily 
confined within the limits 0-024 to 0°116V¥. The equilibrium 
constant, AK, calculated from the formula A =C'y,s/(Cury)*, where 

Assuming that 


0°12 the activity coefficient decreases 4°5%, compared with &-3°, 
found by Noyes and Ellis for hydrochloric acid (A., 1918, ii, 27), 

E.M.F. measurements were made between 5° and 25° of the 
cells 


H,(1 atm.) — HCl(0°5—0-1) — 
{HC1(0°5—0'1N),H,S(1 atm.)} — Ag,S + Ag, 


and at 25° of the cells 
H,(1 atm.) — H1(0-30—0°98N) — AgI + Ag. 

From the data obtained, a number of free energy calculations are 
made, and are compared with the results of calculations made 
using data from other sources. Finally, the following figures are 
adopted: ior the free-energy decrease attending the reaction 
2AgI+H,(1 atm.) =2Ag+2H++21- at 25°, —6885 cal., and for 
the reaction Ag,S+H,(1 atm.)=2Ag+H,S(1 atm.) at 25°, 
—1485 cal. Making use of the value found for the free energy of 
formation of iodide ion by Lewis and Randall (A., 1914, ii, 840), 
the free-energy value for the reaction 2Ag+I1,=2AglI is found to 
be +31,493 cal. Half this quantity is the freeenergy decrease 
attending the formation of one molecule of solid silver iodide from 
its elements at 25°. E. H. R. 


Use of Lead Electrodes for Thermochemical Measure- 
ments. Constanze Kraumer (Zeitsch. Elektrochem., 1920, 26, 
97—-104).—The #.M.F. of cells of the type 

Pb | PbCl,(sat.) || Hg.Cl, | Hg, 
Pb| PbCl,(sat.) |] AgCl| Ag, Pb| PbBr,(sat.)||AgBr| Ag, and 

Pb | PbI,(sat.)|| AgI | Ag 

has been measured at a number of temperatures, and from the data 
thus obtained the heat of formation of lead chloride, silver 
bromide, and silver iodide has been calculated. The lead elec- 
trodes were prepared on platinum wire by electrolysing a solution 
of 8% hydrofluosilic acid and 4% lead silicofluoride by means of a 
current of 0°001 ampere. The #.M.F. of the cell 

Pb| PbCl,(sat.) || Hg,Cl, | Hg 
is given by the formula F9,=0°53113 —0°000191(20—t), and the 
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heat of the reaction 4Pb+HgCl=4PbCl,+ Hg is Uogg=10,949+ 
01% cal., from which the heat of formation of lead chloride is 
calculated to 85,521 cal. In the case of the cell 

Pb | PbCl,(sat.) || AgCl| Ag, 
Bigg = 0°49328 + 0°000125(t — 20). M7 49,= 12,211+24 cal., and assum- 
ing the heat of formation of silver chloride to be 30,505 cal., the 
heat of formation of lead chloride is 85,432 cal. The #.M.F. of 
the cell Pb| PbBr.(sat.) || AgBr| Ag is 

EB o9,= 0° 35252 + 0-000126(20 — ¢°) 

and U49,=8974+44 cal.; using the value 66.350 cal. for the heat 
of formation of lead bromide, the heat of formation of silver 
bromide is found to be 24,201 cal. In the case of the cell 

Pb| PbI,(sat.) |] AgI | Ag, 
Fogg = 0° 21205 + 0°000129(20—t) and Mo9,=5758+57 cal., and the 
heat of formation of silver iodide is 15,192 cal. When the haloids 
used were crystalline, slightly different values are found for the 
above-named cells. A number of experiments with evacuated 
elements show that the gradual falling of the 7.M.F. of the cell 
Pb| PbCl,(sat.) || Hg.Cl,| Hg is not due to oxidation, but is in 
some way connected with the size of the lead crvstals. A table of 
comparison of the present values with those of Thomsen, Berthelot, 
and other observers is included in the paper. 4. ¥. & 


Heat of Solution. G. Tammann (Zeitsch. anorg. Chem., 1920, 
109, 215—-220).—A theoretical paper in which it is shown that 
from a knowledge of the heat of solution of one substance in 
another, it is possible to decide whether or no a chemical reaction 
has taken place during solution. The heat of solution is made up 
of heat quantities brought about by (i) the conversion of an 
anisotropic substance into an isotropic condition, (ii) the mixture 
of the isotropic substance with the solvent, and (iii) chemical 
processes, such as formation of compounds, change in molecular 
weight, and ionisations. The dimensions of the first two auantities 
can be calculated theoreticallv, hence from the experimentally 
determined heat of solution it is possible to see whether any heat 
change due to the third cause is contained in the experimental 
value, and so ascertain whether chemical processes have taken 
place. J. F. S. 


Heat of Solution and the Partial Molal Heat Content of 
the Constituents in Aqueous Solutions of Sodium Chloride. 
Merte Ranpatt and Cuartes S. Bisson (J. Amer. Chem. Soc., 
1920, 42, 347--367).—The partial molal heat content of a sub- 
stance is its heat content when in solution at a given concentra- 
tion, and is defined as the increase in the heat content of a large 
amount of the solution at the given concentration when one mol. 


of the substance is added to it. The symbol H is used for this 
quantity. and /7 for the absolute molal heat content of the sub- 
stance. It follows that the partial molal heat of solution of a 


substance, for example, sodium chloride, is given by H-—FAyyc) 
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for a concentration «. The symbol AH is used to represent the 
partial molal heat content of a substance formed from its elements 
in their standard state at the same temperature. The specific 
heats of sodium chloride and potassium chloride solutions were 
first determined for different concentrations at 25°. The partial 
molal heat of solution of water in sodium chloride solution, 


H—Hy,o, was determined by measuring the heat absorbed per 
mol. of water when water was added to sodium chloride solutions 
of known concentrations. Starting with saturated sodium chloride 
solutions, the values rise gradually from about 11 cal. at 6°25./ 
to 21 cal. at 4°2]/, and then gradually diminish to zero at infinite 
dilution. 

The heat of dilution of sodium chloride was also measured calori- 
metrically by adding small amounts of saturated solution to a large 
volume of water. The value found at infinite dilution was 
606 cal. The mean heat of solution of sodium chloride in a very 
large amount of water was found experimentally to be 1019 cal. 
From the values obtained, the partial molal heat content of sodium 
chloride, A/7, at 25° in solution at all concentrations was calcu- 
lated. The value of AA increases from — 96,781 at infinite dilu- 
tion to —97,500 in a saturated solution, whilst the partial molal 
heat content of the water decreases from — 68,272 at infinite dilu- 
tion to —68,250 at 4:2M, increasing again to -—68,261 in a 
saturated solution. E. H. R. 


Chemical Affinity. XII. Thermodynamical Relationship 
between the Mixture Affinities of Partially Saturated 
Solutions and its Application to the Estimation of Affinity. 
J. N. Bronstep (K. Danske. Vidensk. Medd. Math. Phys., 1918. 
1, No. 5, 1—39; from Chem. Zentr.. 1920, i, 404—405. Compare 
this vol., ii, 298).—A relationship has been established between 
the mixture potentials of two components in a mixture in which 
the potential of the other substances present is maintained conr- 
stant, as, for example. by invariably using solutions saturated with 
these substances. The relationship may be expressed by the 
equation 27.dA,/d,+(1—27)dA,/dr=0 or n,dA,4+mdA,=0, in 
which A, and A, are the molecular differential mixture potentials 
of the components, and mn, and n, the number of molecules in the 
mixture. The equation has therefore the same form as if the two 
components are present in binary mixtures. The theory is 
developed for the formation of double salts, for allotropic trans- 
formation, and for reciprocal pairs of salts, and is applied in par- 
ticular to the cases of a- and B-CaCl,,4H.O and of carnallite and 
schénite. The affinitv of the reactions KC] + NaClO, —> KCIO,+ 
NaCl and KCl+ NaNO, —> KNO,+NaCl has been measured at 
16°39° by estimation of the vapour pressure; the values 2020 cal. 
and 740 cal. are obtained. which agree closely with the data 
previously deduced from electrometric measurements, and _ thu: 
afford a sharp verification of the theory. An experimental method 
is also described which permits the simultaneous estimation of 
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vapour tension and concentration of solutions, and also indicates 
in a simple manner the points at which saturation in respect to one 
or two components occurs. H. W. 


A Surface Tensimeter for Small Quantities of Liquids. 
C. C. Kiptincer (J. Amer. Chem. Soc., 1920, 42, 472—476). 
A method has been devised by means of which the surface tension 
of a liquid may be determined when only a drop or two is avail- 
able. A capillary glass tube, about 18 cm. long, 1 mm. internal 
and 4 mm. external diameter, is carefully made with its ends, as 
nearly as possible, plane and accurately rectangular with the 
length. By means of a special device (A., 1918, ii, 360), the tube 
can be attached to a quadrant cut from a celluloid protractor. A 
small notch cut in the apex of the quadrant holds in position a 
thread, which passes over it, the thread carrying a small weight 
at each end and serving to indicate the angular displacement of 
the tube. The apparatus is held in position by a suitable clamp 
on a stand. A short column of the liquid to be examined is intro- 
duced into the clean, dry capillary tube, and the tube is turned 
through such an angle that the meniscus at the lower end changes 
to a plane surface. The point at which this occurs is observed by 
means of a pocket lens, and the angular displacement from the 
vertical is read off on the quadrant. The length, 7, of the column 
is measured to 0°1 mm., and from the equation /cosA=h, the 
height, h, of the vertical column exerting the same pressure as 
the inclined column of liquid is calculated. The surface tension 
is then calculated from the usual formula, T’=dxhxrx980/2 
dynes per cm. The results obtained are generally 2—4% low. 
The method may be used to assist in identifying organic liquids. 

E. H. R. 


Adsorptive Power of Different Forms of Charcoal. 
K. Scnertneca (Pharm. Weekblad, 1920, 5'7, 348—350).—The most 
adsorptive charcoal was obtained by heating the material to be 
charred to a high temperature. Low-temperature carbonisation 
of filter paper, or previous impregnation of the material with 
sodium chloride, gave an inferior adsorbent. W. 8S. M. 


Some Aspects of the Behaviour of Charcoal with respect 
to Chlorine. G.S. Bonart and E. Q. Apams (J. Amer. Chem. Soc., 
1920, 42, 523—544).—Exneriments on the absorntion of chlorine 
by charcoal showed considerable variations in the behaviour of 
single samples. which could only be attributed to differences in the 
humidity of the current of chlorine-laden gas. A series of exneri- 
ments was therefore carried out on the effect of moisture and, in 
addition, the influence of variations in temperature and pressure, 
of the velocity of the gas through the charcoal and of the density 
of the charcoal and the depth of the absorbing layer, were studied. 
Two processes take place during the passage of the gas through the 
charcoal, absorption or adsorption. which cannot be distinguished, 
and catalytic formation of hydrochloric acid. The results of the 
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experiments are illustrated by means of curves, in which the per- 
centage of chlorine or hydrochloric acid transmitted is plotted 
against time. The period during which no chlorine or hydro- 
chloric acid is transmitted is called the service time of the charcoal. 
The service times of different charcoals could not be correlated 
with their apparent density. For any one sample of charcoal, the 
service time increases more rapidly than the thickness of the 
absorbing layer. Charcoals with the greatest chlorine capacity 
were found to be the best catalysts for the reaction between water 
and chlorine. The effect of humidity was studied by varying the 
moisture content of the gas stream, air to chlorine in the ratio 
500:1, from 0—80% saturation at 25°. Hydrogen chloride always 
appeared in the transmitted gases before chlorine, and when 
chlorine appeared as well, the effect of the moisture could be seen, 
particularly in the 80% saturation experiment, in the greater pro- 
portion of acid to free chlorine. The duration of complete chlorine 
absorption passes through a minimum at about 50% saturation. 
Below 12°5°, chlorine appeared in the gases before hydrogen 
chloride; above this temperature, the reverse was the case. The 
service time is at a minimum between 0° and 12°5°. Reductions 
in pressure have little, if any, effect. The chlorine capacity of the 
charcoal is increased by one exposure to chlorine, followed by heat- 
ing to dull redness in a vacuum. E. H. R. 


The Velocity of Adsorption of Chloropicrin and Carbon 
Tetrachloride by Charcoal. Hersert S. Harnep (J. Amer. 
Chem. Soc., 1920, 42, 372—-391).—The experiments recorded were 
carried out for the purpose, first, of obtaining reproducible results 
in the measurements of the velocity of adsorption of gases on a 
relatively gas-free solid surface, and, secondly, of determining the 
effect of a foreign gas on this velocity. The method of experi- 
ment adopted was to expose the charcoal for a measured time to 
the vapour to be adsorbed at a low pressure (the vapour pressure 
of the compound), and to determine the amount of adsorption by 
the increase in weight of the charcoal. Charcoal was chosen for 
examination on account of its exceedingly large adsorbing surface, 
and chloropicrin and carbon tetrachloride as gases on account of 
their relatively high molecular weight, and the consequently 
relatively considerable weight of gas adsorbed. The results are 
shown by series of curves, in which the weight of gas adsorbed 
per gram of charcoal is plotted against time. In no case could 
reproducible results be obtained until the charcoal had _ been 
heated to more than 700° in a vacuum, cooled in a vacuum, 
exposed to the gas until a considerable quantity was adsorbed, and 
again heated above 700° in a high vacuum. This process of wash- 
ing out with the gas under examination is necessary to remove 
foreign gases, which cause an initial lag in the adsorption. When 
the charcoal is in such a condition that the maximum velocity of 
adsorption is attained, the process follows the equation 

m=1/t.log A/A—RK, 
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where K is the amount adsorbed per gram of charcoal in time ¢ 
and A is the amount adsorbed when ¢ is infinite, m being a 
constant. The curve obtained by plotting log A/A—KX against ¢ 
js then a straight line. The results are in agreement with Lang- 
muir’s theory of adsorption (A., 1918, ii, 430), in which he assumes 
that the adsorbed layer of gas is only one molecule deep. Some 
of the results for carbon tetrachloride indicate the possibility of 
the formation to a certain extent of a second adsorbed layer, but 
the influence of small quantities of foreign gases on the rate of 
adsorption may account for the divergence of the curves, in these 
cases, from straight lines. E. H. R. 


Evaluation of Dissociation Measurements of [Metal] 
Ammines by means of the Nernst Theorem and Nomo- 
grams. Witnetm Bitrz and Gustav F, Hirtrie (Zeitsch. anorg. 
Chem., 1919, 109, 111—125. Compare this vol., ii, 318).—A 
theoretical paper in which the method of evaluating and com- 
paring dissociation pressures of ammines is described. The heat 
of dissociation at the absolute zero (Q,) and the coefficient of 7 
are determined from the Nernst equation log p= —Q,/4:577+ 
1:75 log T+ (SvB + nb) /4-57.7+3-3. Nomograms are given by 
means of which the calculations, both for the complete and the 
approximate Nernst formula, are replaced by readings from scales. 
The value of Q, is shown to be constant in the case of the ammines 
of iron, cobalt, nickel. and manganese, and is in agreement with 
the calorimetric values and those calculated according to the 
van't Hoff rule. The coefficient of 7 is, within the limits of ex- 
perimental error, in keeping with the thermochemical data; it is 
independent of the nature of the ammonia-free salt, but depends 
on the nature of the linking of the combined ammonia. The com- 
bined ammonia has a larger molecular heat in the hexammines 
than in those compounds with less ammonia. The dissociation 
temperature of all the ammines is determined by the nomograph 
for p=100 mm. The values are compared with those obtained 
by a graphic approximation method, and the two sets of values 
shown to be in moderate agreement. The nomographic method 
is superior to the graphic method, and also more convenient in 


use. J. F. S. 


Nomograpbs from the Functions Log p= - Q/4:577+1°75 
Log T+ C and Log p= - Q/4:57T+ 1-75 Log T-a7'+ 3-3. H. von 
SanDEN (Zeitsch. anorg. Chem., 1919, 109, 126—131. Compare 
preceding abstract).—A theoretical paper in which the method of 
drawing and using nomographs is described. A nomograph is a 
series of lines and curves by which the relationships of functions 
with several variables may be represented (see “Traite de Nomo- 
graphie,” d’Ocagne). In the case of the two functions named 
above. the nomograph is constructed as follows. Two vertical 
lines are drawn, of which the one standing to the left is graduated 
for pressure in millimetres of mercury; the other is divided to 
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give values of (; to the right of these lines, a series of curves are 
drawn, one for each value of ( or a, and each of these curves is 
subdivided to give temperature values. To illustrate the use of 
the nomograph thus constructed, an example will best serve. Sup- 
pose Q, 7’, and C are known and the corresponding value of p is 
desired. The value of 7' on the appropriate C curve is sought out, 
and the point joined by a straight line with the corresponding Q 
value. The line is then produced, and the point where it cuts the 
pressure line gives the corresponding p value. J. F. §. 


Diffusion of Organic Substances in Organic Solvents and 
the Examination of Stokes’ Formula. Ernst Dummer (Zeitsch. 
anorg. Chem., 1920, 109, 31--51).—The author has determined 
the diffusion coefficient, the viscosity, and index of refraction of 
nitromethane, ethyl acetate, nitrobenzene, benzotrichloride, 
acetone, ethyl benzoate, and methyl] alcohol, and solutions of these 
substances in one another. From the results, the radius of the 
various molecules is calculated by means of the Stokes-Einstein 
formula D=RT/N.1/6mrk, in which R=8'32x107 and 
V =6-20 x 10%, and these values are compared with the theoretical 
values. It is shown that the radius in a given case is different, 
depending on the molecular weight of the diffusing substance and 
the solvent. Certain regularities are apparent in the results; 
thus a smaller value is found for the radius of a given substance 
the larger the molecular weight of the solvent. An exception to 
this is found only in the calculation of the radius from the 
diffusion of ethyl benzoate into methyl alcohol, and from the 
diffusion of nitrobenzene into methyl alcohol. From the results, it 
can be stated generally that the Stokes-Einstein formula may only 
be applied to the region of molecular dimensions with the greatest 
caution. J. F.S. 


Solubility. I. Solubility of Salts in Solutions of Salts. 
J. N. Bronstep (K. Danske. Vidensk. Medd. Math. Phys., 1919, 
2, No. 10, 1—46; from Chem. Zentr., 1920, i, 402—403).—The 
theory of the solubility of salts in solutions of salts is developed 
on the preliminary hvpothesis that the coefficient of activity in 
a mixed salt solution is the same for every ion of the same type. 
The calculation of the coefficient of activity, f, is based on the 
observation of Noyes and Falk that the behaviour of a number 
of binary salts can be summarised by the expression 2—7=K¥%¥/c 
in which 7 is van’t Hoff’s factor, ¢ the equivalent concentration, 
and K a constant which is characteristic for each salt; by the 
substitution of 2a=K, the following equation is derived: 
log #= —1-373a 3/e= -az/c. The development of the theory 
depends on whether the solvent and dissolved substance have 4 
common ion or not; both cases are considered and illustrated by 
experimental data. The following solubilities are cited: dichloro 
tetramminecobalt thiocyanate in sodium chlorate solution; trans 
dinitrotetramminecobalt. in potassium formate solution; oxalo 
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tetramminecobalt perchlorate in sodium formate solution ; dichloro- 
tetramminecobalt bromide in potassium bromide solution; trans- 
dinitrotetramminecobalt chloride in potassium chloride solution ; 
isothiocyanopentamminecobalt sulphate in magnesium sulphate 
solution. H. W. 


Supersaturation and Crystal Size. Witper D. Bancrorr 
(J. Physical Chem., 1920, 24, 100—107).—-A theoretical paper in 
which the theory put forward by von Weimarn in connexion with 
the relationship between the degree of supersaturation and the 
size of crystals (“Grundziige der Dispersoidchemie,”’ 1911, 39) is 
discussed and shown to be inadequate, because it does not take 
account of the number of nuclei formed. It is shown that, with 
vigorous stirring and increasing supersaturation, a substance, 
which normally is precipitated anhydrous, may be obtained as a 
colloidal solution, a curdy precipitate, fine crystals, coarse crystals, 
or a gelatinous precipitate. At higher temperatures, precipitates 
are, as a rule, more coarsely crystalline than at lower tempera- 
tures. The theory of von Weimarn applies to solutions which are 
not stirred. The conditions for forming large crystals are those 
in which there is no spontaneous formation of nuclei and in which 
the rate of crystallisation is so slow that branched crystals do 
not form. The effect of adsorption on the growth of crystals is 
not adequately covered by von Weimarn’s theory. J. F. S. 


The Relation between Growth Forms and the Structure 
of Crystals. Paut Nicer (Zeitsch. anorg. Chem., 1920, 110, 
55—80).—A theoretical paper in which the modern theory of 
crystal structure is applied to the discussion of the development 
of crystal forms both during the growth of a crystal and during 
its dissolution. The faces which attain maximum development 
are perpendicular to the directions of maximum velocity of growth, 
and these faces correspond with the princinal planes in the lattice 
structure. The whole crystal is regarded as a polymerised co- 
ordinated compound ; the inner atoms are saturated, but those on 
the surface are unsaturated in certain directions. It is shown 
that, since the directions in which the unsaturated valencies are 
active are determined by the structure of the crystal, faces with 
complex indices should grow with greater velocity than simpler 
faces, because the development of such complex faces exposes to a 
greater extent the free atomic valencies. To a certain depth. 
which can be calculated. the crystal can be regarded as imperfectly 
formed in the plane of these complex faces, and the greater the 
depth of this partly crystalline layer, the greater will be the 
velocity of growth of the corresponding face. Statistical calcu- 
lations for different tvpes of cubic crystals show that the 
theoretically most probable faces are those which indeed actuallv 
occur, for example. in crystals of sodium chloride and zinc blende. 
The occurrence of vicinal faces is also in accordance with the 
theory. E. H. R. 
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Structure Distortion in Plastic Fluid Crystals. O. Leamaxy 
(Ann. Phystk, 1920, [iv], 61, 501—532).—An account of some 
experiments on the optical properties of fluid crystals. Mixed 
fluid crystals, for example, cholesteryl chloride and propionate, 
when mechanically distorted between a microscope slide and cover 
slip, exhibit optical rotation, varying in magnitude and direction 
with the proportions of the two constituents present. E. H. R. 


Electrical Double Refraction of Colloids. C. Brrcuoim 
and Y. Bsérnstant (Physikal. Zeitsch., 1920, 21, 137—141).— 
Sols of vanadium pentoxide, gold, and silver have been examined, 
by means of a method employed by Brace (Phil. Mag., 1904, [vil], 
7, 317), under the influence of an alternating electric field, and in 
every case shown to be double refracting. This implies that the 
particles of these sols are not spherical and do not possess spherical 
symmetry. The double refraction in a gold sol, the particles of 
which have a diameter of about 100 my, changes with the fre- 
quency ; with a potential of 400 volts per cm., the phase difference 
is 35% greater at 3000 periods than at 50 periods. J. F.S. 


The Gold Numbers of Protalbic and Lysalbic Acids. 
Ross Arken Gortner (J. Amer. Chem. Soc., 1920, 42, 595—597). 
—The gold numbers of protalbic and lysalbic acids, determined 
by Zsigmondy’s process (A., 1903, i, 135), are 0°15—0°20 and 
0°10—0°125 respectively. Comparison of these with those for 
dextrin (125—150), soluble starch (10—15), sodium oleate (2—4), 
egg-albumin (0°08—0°10), and gum arabic (0-10—0-125) suggests 
that the protective action of the acids in question has been much 
overrated. J. K. 


The Coagulation of Clay Suspensions and Silicic Acid. 
Orro M. Situ (7. Amer. Chem. Soc., 1920, 42, 460—472).— 
The experiments recorded were made with the object of determin- 
ing the action of electrolytes commonly occurring in natural waters 
on the stability of colloidal clay suspensions and silicic acid held 
in solution, and their effect when aluminium sulphate is used as 
a coagulant. Experiments on the precipitation of silicic acid by 
alkalis in the presence of aluminium salts showed that the 
optimum hydrogen-ion concentration for the precipitation of the 
aluminium hydroxide and the removal of the silicic acid is 
1x10-8. The limiting values of the hydrogen-ion concentration 
between which the solid aluminium hydroxide phase is present are 
1x 10-4 and 1x10-". If the alkali (sodium hydroxide) is added 
all at. once, the presence of silicic acid prevents the precipitation 
of aluminium hydroxide, apparently by acting as a protective 
colloid. The presence of bivalent cations, however, destroys this 
protective power. The effect of a number of electrolytes on the 
coagulation of clay suspensions by aluminium sulphate was studied. 
The electrolytes examined, arranged in their order of efficiency as 
coagulants, were: aluminium sulphate, calcium and barium hydr- 
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oxides, calcium chloride, magnesium sulphate, magnesium and 
calcium hydrogen carbonates. The ratio of efficiency of 
aluminium to calcium and barium ions is about 5 to 1. Sodium 
hydroxide, hydrogen carbonate, carbonate, and sulphate have a 
singular influence on the coagulating effect of aluminium sulphate. 
With a given amount of sodium hydroxide, for example, and 
gradual addition of aluminium sulphate to the clay suspension, 
there is first increased dispersion, then coagulation, followed by 
renewed dispersion and a second coagulation. The second dis- 
perse phase is not as stable as the first. The presence of silicic 
acid has in all cases a retarding effect on the coagulation by 
aluminium sulphate, whatever salts may be present. E. H. R. 


Emulsions. III. T. R. Briaes [with J. C. Asumeap, C. F. 
Tears, and L. H. Crarx| (J. Physical Chem., 1920, 24, 120—126. 
Compare A., 1915, ii, 531).—The time required to emulsify a series 
of mixtures of benzene and 1% solutions of sodium oleate has been 
determined for various methods of mixing. Mechanical shaking, 
intermittent hand shaking, with measured interval between the 
shakes, continuous hand shaking, and rolling the bottles contain- 
ing the mixtures were compared. It is shown that intermittent 
shaking is far more efficient than uninterrupted shaking, even in 
a shaking machine. The time and number of shakes required to 
complete an emulsification both vary with the rest interval 
between the shakes. Emulsions are easily made by rolling or 


rotating cylindrical bottles containing oil and soap solution. This 
method of procedure is similar to the “Continental” method (see 
following abstract). The ideal emulsifying process is one causing 
the benzene to break up into drops with the least disintegration 
of the aqueous soap solution. é. #. &. 


Emulsions. IV. T. R. Briaes, F. R. Du Cassé and L. R. 
Ciark (J. Physical Chem., 1920, 24, 147—160).—The preparation 
of emulsions by the continental method is investigated in the 
case of olive oil. The method consists in preparing an emulsion 
nucleus by grinding together in a mortar definite quantities of 
oil, water, and gum, and then diluting with the requisite quantity 
of water. It is shown that the hypothesis of Roon and Oesper 
(A., 1917, ii, 299) that hydration of an emulsifying colloid must 
take place at the moment of disintegrating the oil is not in 
accordance with experiment. Even in a mortar, emulsions may 
be made with previously hydrated colloids. Emulsions are easily 
produced by the method of trituration in a mortar if the area of 
the interface between oil and water is made su‘iciently large. 
One method by which this may be achieved is to suspend finely 
divided solids, which are easily wetted, in the oil. The effective- 
ness of the solid is increased by decreasing the average size of the 
particles. Up to a certain limit, the readiness with which an 
emulsion forms increases as the quantity of solid added. It is 
preferable to suspend the solid in the liquid before adding the 
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dispersing solution. The most effective solids are those readily 
wetted by the dispersion medium. In the continental method, 
gum arabic (acacia) plays the part of finely divided solid and 
emulsifying colloid. ‘The finely divided solid serves to increase 
the interface between oil and water. Wetting phenomena may 
also cause the displacement of one liquid by the other, and con- 
sequently give rise to disintegration of the displaced liquid. 
Emulsions of water in oil may be made in a mortar in the presence 
of finely divided solids easily wetted by oil. J. F.S., 


Physical Chemistry of Rusting. II. Equilibria in the 
System Lead-Sulphur-Oxygen. W. Reinpers (Zevisch. anorg. 
Chem., 1919, 109, 52—62. Compare A., 1915, ii, 47, 773).—A 
criticism of a paper by Schenck and Albers (A., 1919, ii, 222) on 
the equilibria in the system lead—sulphur—oxygen, in which it is 
shown that the experimental results are not trustworthy and will 
not bear the interpretation put on them. Of the five quintuple 
points characterised, two are shown to be impossible, and five other 


equilibrium curves are also not in keeping with known facts. 
J. F.S. 


Chemical Affinity. XI. The Transformation of Reciprocal 
Pairs of Salts and the Equilibrium of Benzidine and 
Benzidine Sulphate. J. N. Bronstep and AGNnrs PerrersEn 
(K. Danske. Vidensk. Medd. Math. Phys., 1917, 1, No. 3, 1—21; 
from Chem. Zentr., 1920, i, 425—426. Compare A., 1915, 
ii, 221).—The affinity of the reaction KC1]+ NaBr —> KBr + NaCl 
has been estimated to be 1620 cal. by an electrochemical method, 
using hydrogen, tartaric acid, and alkali tartrates; the following 
elements were measured: (1) H,|H,C,H,O,,KHC,H,O,,KC1| 
HgCl,Hg; (2) H| H,C,H,O,,NaHC,H,0,,H,O,NaCl | HgCl,Hg ; 
(3) H| H,C,H,0O,,.KHC,H,O,,KBr| HgBr,Hg ; 
(4) H| H,C,H,O,,NaHC,H,O,,H,O,NaBr,2H,0 | HgBr,Hg. 

The affinity of the transformation KCl+4Na,SO, —> 4K,S80,+ 
NaCl was measured in the following manner. As a consequence 
of the formation of glaserite, the system of the three salts is 
unstable, but the two systems KCl+K,SO, and NaCl+Na,SO, 
are separately completely stable. If sulphuric acid of the same 
potential is added to each system, the following actions occur: 
4H,SO,+KCl=4K,SO,+ HCl and 4H,SO,+ NaCl = 4Na,SO,+ 
HCl; hydrochloric acid is thus liberated at two potentials, the 
difference of which is a measure of the affinity of the change. The 
two potentials were measured by hydrogen and calomel electrodes. 
The authors endeavoured to secure equality in the sulphuric acid 
potential in the two systems by the addition of a mixture of 
benzidine and benzidine sulphate, or of the latter alone; it was 
expected that elimination of sulphuric acid would occur in accord- 
ance with the scheme C,,H,(NH.),.,H,SO, —> C).H,(NHo)o + 
H,SO, until the solution had attained a sulphuric acid potential 
independent of the other components. It was, however, found 
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that the decomposition of benzidine sulphate by water or aqueous 
solutions does not take place in such a simple manner, since the 
addition of benzidine to a solution which was in equilibrium with 
benzidine sulphate caused a marked decrease of the sulphuric 
acid potential. Further investigation disclosed the existence of 
the compounds [CjoH,(NHp)o]3,2H,SO, and [C,;Hs(NH_)>],,H»SO, 
in addition to the well-known sulphate. By the aid of elements, 
in which the sulphuric acid potential was maintained constant in 
the manner indicated, the affinity of the reaction KCl+4Na,SO, 
was estimated to be 210 cal. H. W. 


The Term ‘‘Inversion.’’ J. B. Ferauson (Science, 1919, 
[N.S.], 50, 544—546).—The following terminology in inorganic 
chemistry is suggested. Changes such as the passage of rhombic 
to monoclinic sulphur, the equilibrium temperatures of which are 
fixed at fixed pressures, regardless of the complexity of the 
system, provided no solid solutions are formed, are examples of 
“inversion.” Such reactions as the melting of sodium sulphate 
decahydrate, which occur, under a definite pressure, within a range 
of temperatures in presence of a third component, are cases of 
“transition.” “Dissociation” is the name given to univariant 
changes when the compositions of all the phases can be represented 
by chemical formule. J. R. P. 


Proportions of Chlorine and of Hydrogen which Limit 


the Explosion of Mixtures of these Gases. Paut Maruieu 
(J. Physique, 1917, 7, 166—172).—If a mixture of hydrogen and 
chlorine is exposed to the radiation from the spark of an induc- 
tion coil, explosion occurs only when the composition of the mix- 
ture is between the limits 91:9% of chlorine and 8°1% of hydrogen 
and 14°3% of chlorine and 85-7% of hydrogen. When exposed to 
the radiation of a magnesium flame, the explosive mixtures lie 
between the limits 90-2% of chlorine and 9°8% of hydrogen and 
47°5% of chlorine and 52°5% of hydrogen. The different explosion 
limits are possibly due to the good conductivity of hydrogen for 
heat. CuEemicaL ABSTRACTS. 


Hydrolysis of Esters of Polyhydric Alcohols. II. Encui 
Yamazakt (J. Tokyo Chem. Soc., 1919, 40, 667—680).—In this 
paper are given the experimental data obtained in connexion with 
the equation previously deduced for the hydrolysis of triacetin to 
glycerol (this vol., ii, 170). CHEMICAL ABSTRACTS. 


Catalysis. VII. Catalysis in Heterogeneous Systems. 
Nit Ratan Duar (Proc. K. Akad. Wetensch. Amsterdam, 1920, 
22, 570—575).—The velocity of solution of anhydrous ferric . 
sulphate in water can be increased by the presence of reducing 
agents, such as stannous chloride or ferrous sulphate, but no satis- 
factory explanation of this phenomenon is forthcoming. 

When 20% nitric acid in excess acts on copper at 18°, so that 
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the whole of the copper is dissolved, the action is accelerated hy 
both ferrous and ferric salts, as well as by a number of other salts 
and compounds. The view hitherto held regarding the part 
played by ferrous salts in destroying nitrous acid needs to be 
modified, since it has been shown that nitrous acid is formed by 
the action of nitric acid on ferrous salts. Oxidising agents like 
hydrogen peroxide, potassium permanganate, chromic acid, etc., 
which destroy nitrous acid, retard the action of nitric acid on 
copper. Finally, there is a small group of substances which in 
very small concentrations exert a slight accelerating effect, whilst 
in large concentrations they have a retarding effect (compare T., 
1917, 111, 707). W. G. 


The Effect of Surface Oxidation on some Metallic 
Catalysts. Frank F. Ruperr (J. Amer. Chem. Soc., 1920, 42, 
402—411).—The observation reported by Wigand (Sitzungsber. 
Ges. Naturwiss. Marburg, 1907, p. 33) that platinum foil which 
has been used as an electrode acquires an increased catalytic 
activity towards detonating gas (electrolytic hydrogen—oxygen 
mixture) has been confirmed by the author. The increased 
activity, however, is confined to the anode; it is due to surface 
oxidation, and can be induced by chemical means as well as by 
anodic polarisation. The surface oxidation probably consists in 
the formation of a film of surface-combined oxygen of atomic 
dimensions. Increase of catalytic activity by anodic polarisation 
was also found in the case of palladium and of gold; in the case 
of cobalt, a slight increase detected was probably due to increase 
of the active surface by etching. An estimation of the com- 
parative order of magnitudes of the activities of the metals 
examined gives 50:1 for the ratio of palladium to platinum, 
2000:1 for platinum to gold, and 200:1 for platinum to cobalt. 
The results obtained contradict Sackur’s conclusions with regard 
to the effect of polarisation on the catalytic activity of metals 
(A., 1906, ii, 261). E. H. R. 


Do Simple Numerical Relationships Exist between the 
Linear Dimensions of the Atoms ? Mariano Pierucct (Nuovo 
Cim., 1920, [vi], 19, i, 109—115).—The author assumes that only 
at the absolute zero of temperature is it possible for the atomic 
volume to represent the true volume of the atoms. On this 
assumption, he calculates the cube root of the atomic volume at 
absolute zero for those elements which (1) have a known density 
in the solid state, and (2) have a coefficient of thermal expansion 
which either is known at low temperatures or is known and very 
small at ordinary temperatures. To this cube root he gives the 
name atomic radius. The necessary data are taken from Landolt’s 
tables, and are known, in some instances only approximately, for 
twenty-nine elements. The results obtained appear to suggest 
that the atomic radii of all elements are integral multiples of one 
and the same length. Zz. ey F- 
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Electron Ring Model and the Electrical Moment of some 
Dipolar Molecules. Lion Scnames (Physikal. Zeitsch., 1920, 21, 
156—158. Compare this vol., ii, 172).—The electrical’ moment 
(M) of diatomic molecules is considered theoretically, and equa- 
tions are developed by which this factor, and other factors con- 
nected with the structure of molecules, may be calculated. Calcu- 
lations are carried out for the molecules of carbon monoxide, 
hydrogen chloride, water, and carbon dioxide, and the following 
values obtained; A is the distance between the two nucleii of 
effective charge number nm, and no, respectively, and mass m, and 
mM); 7, and ry are the distances of the nuclei from the mechanical 
centre of gravity, and d, and d, their distances from the electron 
ring; @ is the radius of the ring of x electrons, w is the angular 
velocity of the electrons in the ring, which is calculated from the 
quanten equation na*w=kh/2a, where the quanten number / for 
the second and third ring is equal to 2; x is the fraction of h 
where the electrical centre of gravity of the ring lies, and yh is 
the distance the electrical centre of gravity of the nucleus lies 
from the nucleus , that is, y=n,./n; 1 is the length of the dipole, 
and the other symbols have their usual meaning. Carbon mon- 
oxide, P=10°07 x 10-*, Q@= 10°07 x 10-%, n,=6, n = 4, 
h=0°951 x 10-8, r,=0°4075x10-8, r,=0°5435x10-8, «=0°184, 
y=0°400, d,=0°175x10-§8, d,=0°776x10-§8, a=0°713x 10-8, 
o=4°60 x 10%, 7/=0°205x 10-8, and M=9°70x10-¥8. Hydrogen 
chloride, P—Q=2-7x10-%, nm =7, no =1, h=1°31 x 10-8, 
r, = 0°036 x 10-8, =r, = 1°274x 10-8, x =0°00384, y = 0°125, 
d,=0°0045 x 10-8, d, =1°3055 x 10-8, a=0-786 x 10-8, 

w = 3°78 x 1016, 
M = 6°02 x 10-%. Water, P= 2-21 x 10-®, 
x10-®, R=0°96x10-%, n,=6, n,=1, h=0-657 x 10-8, 
x 10-8, r,=0°0734 x 10-8, = r,=0°796x 10-8, «=0-027, 
d,=0°0177 x 10-8, d,=0°639x 10-8, a=0-402 x 10-8, 
x 10%, 7=0°146x 10-8, M=1-87x10-}8. Carbon dioxide, 
9°40x 10-4, Q@=5°83x10-%, R=3-57x10-", n,=4, n.=6, 
‘708 x 10-8, b=0°262 x 10-8, r,=0°515 x 10-8, 7, = 0-325 x 10-8, 
‘90, y=0°75, d, = 0-637 x 10-8, d.=0°071 x 10-8, 
a= 0-485 x 10-8, 
o=9°92 x 10-16, 7=0°106 x 10-8, M=8°01 x 10-38. J. F. S. 
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Twenty-sixth Annual Report of Committee on Atomic 
Weights. Determinations Published during 1918 and 
1919. Grecory Paut Baxter (J. Amer. Chem. Soc, 1920, 42, 
327—333).—Papers published during 1918 and 1919 dealing with 
atomic weight determinations are summarised. E. H. R. 


Arrangement of Electrons in the Elements of the Long 
Periods. Rupotr LapENBURG (Naturwiss., 1920, 8, 5—11: from 
Chem. Zentr., 1920, i, 315 316)..-The arrangement of electrons 
postulated by Kossel (A., 1919, ii, 408) gives satisfactory results 
as far as scandium. For elements of higher atomic weight, how- 
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ever, it must be replaced by another conception, since it demands 
a definite prevalent valency, whilst the elements from titanium 
to zinc and from zirconium to cadmium exhibit a series of mobile 
valency stages, and, also, the maximal valency, so far as such can 
be spoken of, does not increase from member to member, but 
remains constant. Peculiar physical properties, such as magnetism 
of the elements and colour of the elementary ions, are associated 
with the change in chemical behaviour. Both properties are 
dependent on conditions under which the readily separable outer- 
most valency electrons are already detached. Those elements 
which are paramagnetic and have small atomic volumes yield 
coloured, positively charged ions in the dissolved state and in 
glasses and precious stones. To account for the peculiar position 
of the elements of the series mentioned above, the author considers 
that the outermost zone of all the elements from titanium to zinc, 
and from yttrium to cadmium (except copper and silver), contains 
two electrons. The common metallic character of the majority 
of these elements, and the fact that they are at least positively 
bivalent in their heteropolar compounds. thereby find their ex- 
pression. The sharp maxima of the atomic volumes of the alkali 
metals indicate that with them a new electron zone commences; 
this is certainly not the case with copper, silver, and gold. the 
atomic volumes of which lie near the minima, and are scarcely to 
be distinguished from the neighbouring elements. The new 
electrons of the elements titanium, vanadium, chromium, etc., 
must migrate into the interior of the outermost zone, but are 
supposed to form an intermediate zone between the two outer 
ones previously described, since they can participate in chemical 
reactions in the same manner as the electrons of the outermost 
zone, but have greater freedom of motion than these, and can also 
be separated singly; an explanation of the varying valency of 
these elements is thus given. In the cases of zinc and cadmium, in 
which the number of electrons in the intermediate zone is already 
increased to ten, a stable arrangement similar to that of the noble 
gases is postulated, so that an electron of this zone cannot be 
detached in exchange with other atoms. In the cases of gallium 
and indium, the new electrons take their place in the outer zones 
(as in the short periods), which in the corresponding rare gases 
(krypton and xenon) contain eight electrons. The assumption of 
the intermediate zones facilitates the understanding of the rela- 
tionship between the colour of the ions and the periodic system. 
It is thereby assumed that the electrons of the intermediate zone, 
when the latter is incomplete and contains less than ten electrons, 
are more readily displaced by the energy of visible light, and, in 
accordance with Bohr’s conception of emission and absorption. 
absorb the corresponding energy and pass to a path of greater 
energy. Absorption in the ultra-violet must be accomplished by 
electrons of other, more complete zones. Although an analogy 
must exist. between the colour of the ions and the variable valency, 
since each property is ascribed to the looseness of the attachment 
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of the electrons in the incomplete intermediate zone, a complete 
agreement between these properties is not to be expected. The 
connexion between colour and ability to form compounds depends 
on the amounts of energy which are required for the absorption 
of light on the one hand, and for the production of another degree 
of combination on the other. The quantities of energy are related 
in the same manner as the resonance potential and ionisation 
tension in the line spectra of metals. Doubtless, coloured com- 
younds can exist in which the intermediate zone is absent, but 
mobility of the electrons is due to other influences. The simul- 
taneous appearance of colour in the ions and of paramagnetism 
in the periodic scheme indicates that the latter is also caused by 
the electrons of the intermediate zone, although it is acknowledged 
that the latter phenomenon is but little understood. The dis- 
tinctive characteristics of the electrons of the magnetic elements 
are still less obvious, and are not expressed in the author’s scheme. 
The latter is, however, only to be regarded as a preliminary 
conception. H. W 


New Periodic Relationship between the Atomic Weights 
of the Chemical Elements. Karr Fenrir (Physikal. Zeitsch., 
1920, 21, 162—166. Compare A., 1918, ii, 296).—A theoretical 
paper in which, on the basis of the quantum theory, an expression 
is evolved whereby the atomic weight of the elements may be 
calculated. The calculation is based on the atomic model 
previously described by the author (Joc. cit.). The atomic weight 
is calculated by means of the formula A =3? 7/67-7 + (n—1)16°59, 
where » is the number of sheaths in the atom. The calculated 
atomic weights run parallel with the experimental values, and the 
difference between the two is a periodic function of the atomic 
weight. The cause of this periodic function is to be found in the 
characteristic vibrations of the molecule in relationship to those 
of its atoms. J. F. S. 


Inter-relationship of the Chemical Elements. Hawkswortx 
Cottins (Chem. News. 1920, 120, 169—170).—The author has 
picked out nine pairs of elements, the sum of the atomic weights of 
each pair of which approximate to that of vanadium; six pairs, the 
sum of the atomic weights of which approximate to that of 
chromium ; and eight pairs, the sum of the atomic weights of which 
approximate to that of manganese. In these tables, three sets 
of coincidences are apparent: (i) The sum of the valencies of each 
pair is equal to the valency of the element under consideration in 
seventeen cases out of twenty-three. (ii) The sum of the valencies 
of each pair is odd or even according as the valency of the element 
under consideration is odd or even. (iii) The sum of each pair 
of atomic weights is greater than the integer which is nearest to 
the atomic weight of the element under consideration in twenty 
cases out of twenty-three, when the atomic weight of oxygen is 
taken as sixteen, and is less than the same in nineteen cases out 
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of twenty-three when hydrogen is taken as the unit. It is shown 
that the probability that the first coincidence is due to chance is 
one to several billions, that the second is a chance or accident is 
one to eight millions, and that the third is a chance or accident 
is one to four thousand millions. The author concludes, therefore, 
that these relationships are due to some general similarity in the 


formation of the elements. [See also A., 1919, ii, 106.] 
J. F. 8. 


Dependence of the Valency Number on Tempera- 
ture. III. The Systematic Doctrine of Affinity. X. 
Witnetm Bitz (Zeitsch. anorg. Chem., 1919, 109, 132—144. 
Compare A., 1915, ii, 440, 465, 466).—A theoretical paper in which 
the dependence of the valency exercised by various elements at 
different temperatures is considered. The dissociation of the 
higher chlorides of gold, platinum, iridium, and vanadium, the 
oxides of iron, uranium, and lead, the crystalline hydrates of 
uranyl nitrate and certain sulphides is discussed, and the dis- 
sociation represented as valency isobars. From this consideration. 
it is shown that the valency isobars are steeper the lower the 
temperature of the starting point. This rule, however, is not 
absolute, for when substances which have dissimilar constitutions 
are considered, it fails entirely. The constitutive influences are 
considered in connexion with the metal ammines. The tempera- 
ture range over which the ammines of the chlorides of the metals 
manganese, iron, cobalt, and nickel are stable is tabulated. In 
the case of the hexammines, that of nickel iodide has the greatest 
temperature range of existence (177°5°), and that of manganese 
chloride the least. The order of existence increases from man- 
ganese to iron, cobalt, and nickel, and from chloride to bromide 
and iodide. In the case of the diammines, the range of existence 
increases from chloride to bromide, and falls again to the iodide 
to a value lower than that for the chloride; it also increases from 
manganese to iron, and then falls to cobalt and nickel. It is 
found in the monammines that the existence range falls from 
chloride to iodide and from manganese to nickel. J. F. S. 


Calculation of the Chemical Constants of Polyatomic 
Gases from the Planck Theory of Probabilities. Lfoy 
Scnames (Physikal. Zeitsch., 1920, 21, 158—159. Compare this 
vol., ii, 172).—It is shown that the strict calculation from the 
Planck probability theory leads to the same result as the Sackur- 
Tetrode calculation (Joc. cit.). It is shown that ~{/PQR= 
0-94 x 10-# for water according to the Sackur-Tetrode calcula- 
tion, but from the rotation spectrum, according to Planck’s first 
theory, the value is 1°38x10-, and from the Planck second 
theory 2°48x10-4. No reason can, as yet, be given for the 
discrepancy. J. F. S. 


Graphic Mixture Calculatione. Wa. Ostwatp (Chem. Zeit., 
1920, 44, 241—242).—When it is required, from two or more 
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materials containing two or more constituents in known propor- 
tions, to produce another mixture containing the same con- 
stituents in other proportions, the calculation can be greatly 
simplified by the use of the graphic method. In more compli- 
cated cases, an exact solution of the problem may be impossible, 
and the graphic method then affords a ready means of obtaining 
an approximate solution. E. H. R. 


Measurements of the Volume of the Mercury Meniscus. 
J. Patactos (Anal, Fis. Quim., 1919, 7, 275—295).—Exact deter- 
minations have been made of the volume occupied by the meniscus 
of mercury in glass tubes 5, 6, 7, 8, 9, 10, and 11 mm. in diameter, 
and with heights of meniscus varying by 0-1 mm. from 0-1 mm. 
to 2.1 mm. The author draws attention to a constant appreci- 
able difference between his results and those of Scheel and Heuse 
(Ann. Physique, 1910, 38, 291), and suggests that an error of 
0°04 mm. for the radius of the tube used by Scheel and Heuse 
would account for the discrepancies. W. R. S. 


Apparatus for the Extraction of Liquids. Kurr Braver 
and Erwin W. Esertr (Chem. Zeit., 1920, 44, 214).—An 
apparatus of the Soxhlet type is described for the extraction of a 
liquid with a solvent of greater density. In place of the usual 
siphon of the apparatus, a tube is provided extending upwards 
from the bottom of the main cylinder and entering the side 
(vapour) tube at about two-thirds the height of the latter. As 
the heavy solvent collects below the liquid undergoing extraction, 
it flows gradually back through the side-tube into the extraction 
flask. A tap is provided between the cylinder and stem of the 
apparatus. w.2.@ 


Lecture Experiment on Combustion. A. Price (Chem. 
News, 1920, 120, 149—150).—A Bunsen burner is made with a 
long, wide glass tube in place of the usual metal tube, and a little 
above the top of the tube a wire is clamped at right angles to it. 
The gas is turned on so that a mixture of coal-gas and air ascends 
the tube, as in the ordinary Bunsen burner. By carefully lower- 
ing a small flame on to the wire, with possibly a little adjustment 
of the gas supply, the gas can be made to burn indefinitely from 
the top of the wire with a very pale blue, luminous flame. The 
flame can similarly be made to burn from a small, rounded object, 
such as a bullet, suspended above the tube by a fine wire. The 
continuance of the phenomenon depends on the mixed gases 
coming up the tube at a certain velocity, too great for combustion 
to take place at the end of the tube. The presence of the wire or 
small object lowers the velocity sufficiently to permit the gases to 
burn. When the velocity is lowered sufficiently by cutting off the 
gas supply, the flame strikes back to the jet at the bottom of the 
tube. E. H. R. 
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The Purification of Liquefied and Compressed Gases for 
Laboratory Purposes. L. Moser [and, in part, W. Fourz] 
(Zettsch. anorg. Chem., 1920, 110, 125—142).—An account 
is given of the impurities likely to be present in those gases 
which are supplied commercially in cylinders, and of the best 
means for purifying the gases. Carbon dioxide, which is 
obtained commercially by heating a metal hydrogen carbonate 
solution, contains 1—2% of impurity. It can he completely 
freed from oxygen by passing it at a rate of 4 to 6 litres 
per hour through a paste of chromium acetate, and _ then 
through a 15% solution of titanous chloride acidified with hydro 
chloric acid, or by passing over red-hot copper at 4 to 10 litres 
per hour. Carbon monoxide can be removed by passing the gas 
over asbestos carrying finely divided cuprous oxide at 700—800°, 
hydrogen sulphide by copper sulphate on pumice stone, and 
sulphur dioxide by a solution of potassium permanganate. Com- 
mercial nitrogen, prepared by the Linde process, has only to be 
freed from traces of oxygen. The best wet absorbent is copper 
gauze in ammonium carbonate solution, the gas being subse- 
quently passed through concentrated sulphuric acid to absorb 
ammonia. It can finally be passed over copper asbestos at 
700—800° to remove the last trace of oxygen. Electrolytic 
hydrogen is practically pure, but that prepared from water gas 
by the Linde process may contain air, oxides of carbon, and some- 
times arsine. Further, through the action of the carbon mon- 
oxide on the steel cylinder under pressure, iron pentacarbony] is 
formed, and the hydrogen may contain more than 3% of 
it. Owing to the difficulty of removing this impurity or 
the carbon monoxide formed by its decomposition, such hydrogen 
is unsuitable for laboratory use. Commercial oxygen, prepared 
by the Linde process, contains only traces of nitrogen, which can- 
not be removed by chemical means, and a trace of carbon dioxide, 
which can be removed by soda-lime. [Electrolytic oxygen may 
contain as much as 4% of hydrogen, which can be burnt to water 
by passing the gas over heated platinised asbestos. Commercial 
chlorine, generally of electrolytic origin, can be freed from air 
and oxides of carbon by liquefying in a tube immersed in a mix- 
ture of ether and carbon dioxide and redistilling, and commercial 
sulphur dioxide can be purified in the same way, although it is 
pure enough for most purposes. Commercial ammonia contains 
about 2% of impurity, consisting of water and organic substances, 
such as pyridine, methylamine, and pyrrole. The gas can be 
dried by means of lime or soda-lime, but the organic impurities 
are difficult to remove. E. H. R. 

Determination of the Boiling Point of Sulphur by means 


of the Nitrogen Thermometer. P. Cuappuis (Bur. Int. Poids. 
Mes., 1917, Mem. 16, 44 pp.).—The b. p. of sulphur at normal 
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pressure, determined by measuring the increase of pressure at 
constant volume of nitrogen (prepared from a solution of sodium 
nitrite, ammonium sulphate, and potassium chromate, and washed 
with a mixture of potassium dichromate and sulphuric acid and 
then with potassium hydroxide) in a silica bulb of capacity 
approximately 247 c.c., was found to be 444°60° on the thermo- 
dynamic scale. 

The original paper should be consulted for details of the 
apparatus employed and the corrections made. 

CHEMICAL ABSTRACTS. 


Action of Hydroxylamine on Sodium Tetrathionate. 
A. Gurmann (Ber., 1920, 58, [B], 444—446).—In acid solution, 
hydroxylamine oxidises the sulphite residue in tetrathionic acid 
to sulphuric acid, and is itself reduced to ammonia, H,S,0,+ 
NH,-OH + H,O=2H,80,+2S8+NH,. In alkaline solution, on the 
other hand, the loosely combined oxygen atom of the tetrathionate 
oxidises hydroxylamine to nitrous or nitric acid, Na,S,O, + 
2NH,"OH + 3NaOH = 2Na.S,0, + NaNO, + 3H,O + NHsg. 

H. W. 


The Decomposition Equilibrium of Nitrosyl Bromide and 
the Proof of (the Formation of) the Tribromide, NOBr,. 
Max Trautz and Vasansit P. Data (Zeitsch. anorg. Chem., 1920, 
110, 1—47).—A continuation of previous work (A., 1918, ii, 162). 
The equilibrium between nitric oxide, bromine, and their reaction 
products was studied between —15° and 330° by the method 
previously described (compare Trautz and Wachenheim, A., 1917, 
ii, 74), with bromine pressures between 13 and 500 mm., and nitric 
oxide pressures between 28 and 900 mm. Equilibrium is attained 
very rapidly, and the reaction is the most rapid which has ‘yet 
been studied. For low bromine pressures, below 50 mm., and at 
temperatures above 140°, the amount of the tribromide formed 
appears to be negligible, and the reaction 2NO+Br, — 2NUBr 
can be regarded as of the third order. As is to be expected 
from the small heat of reaction, the reaction is more rapid than 
the formation of nitrosyl chloride. The velocity constant is, at 
-15°, k=1-1x 10-", 

An independent proof of the existence of nitrosyl] bromide and 
nitrosyl tribromide was obtained from an investigation of the 
fusion-point diagram of the reaction products of bromine and 
nitric oxide. Thé fusion curve shows a eutectic of bromine and 
nitrosyl tribromide, a maximum at -—40° corresponding with 
NOBrs, a second eutectic of NOBr, and NOBr in the neighbour- 
hood of —60°, and a second maximum corresponding with NOBr 
at about —55°. Nitrosyl tribromide was found to be a brownish- 
black, almost opaque liquid which begins to boil, with partial 
decomposition, at about 32°. It has D?’=2°637, which agrees 
closely with Landolt’s value, 2°628 at 22°6°. The fusion diagram 
does not confirm or exclude the existence of nitrosyl dibromide 


ii. 308 ABSTRACTS OF CHEMICAL PAPERS. 


among the products. The heats of formation of the mono- and 
tri-bromide were calculated from measurements made of their 
heats of reaction in aqueous solution with potassium hydroxide. 
The significance of the results obtained cannot be exactly 
estimated, because the extent of decomposition of liquid NOBr 
and NOBr, is unknown, but probably the heat of formation of 
NOBr is between 9000 and 10,500 cal., and of NOBr, between 
22,000 and 27,000 cal., at 22°. The results obtained for the 
equilibrium constants and for the heats of formation agree, in 
general, with theory. It is concluded that, in liquid mixtures of 
the components at low temperatures, the principal product is 
nitrosyl tribromide, in gaseous mixtures rich in bromine at 
moderate temperatures, nitrosyl dibromide, and under other con- 


ditions, nitrosyl bromide or its decomposition products. 
E. H. R. 


War Experiences in the Manufacture of Nitric Acid and 
the Recovery of Nitrous Fumes. James Watker (T., 1920, 
117, 382—389).—A lecture delivered before the Chemical Society 
on December 18th, 1919. 


Interaction of Phosphorus Haloids and Arsenious 
and Arsenic Compounds. NacGenpra Natu Sen (J. Proc. 
Asiatic Soc. Bengal, 1919, 15, 263—265).—When a few drops 
of phosphorus trichloride are added to an aqueous solution of 


arsenious oxide, the solution turns yellow, then opaque-brown, 
and finally a copious precipitate of arsenic is thrown down. The 
arsenic is amorphous, apparently a new allotropic form, insoluble 
in carbon disulphide. The reaction does not take place when 
phosphorous acid is used or when the phosphorus trichloride is 
first dissolved in water. With phosphorus tribromide and tri- 
iodide, the same reaction takes place, but more slowly, and in the 
latter case the precipitate is contaminated with red phosphorus. 
Unlike the trichloride, the tribromide and tri-iodide still bring 
about the reaction if they are first dissolved in water. It appears, 
therefore, that an intermediate compound is first formed when 
the phosphorus haloid dissolves in water, but that, in the case of 
the trichloride, this intermediate compound is more rapidly decom- 
posed than in the cases of the other haloids. The reduction, 
which takes place with both arsenites and arsenates, is brought 
about by the intermediate compound. The reaction is very 
delicate, and with phosphorus trichloride the presence of 0°000075 
gram of arsenic per c.c. can be detected. Antimonious and anti- 
monic compounds do not give the reaction. The course of the 
reduction is probably given by the equation As,O,+3PCI,+ 
9H,O = 2As + 3H,PO, + 9HC1. E. H. RB. 


Coagulation of Metal Sulphide Hydrosols. II. Influence 
of Temperature on the Rate of Coagulation of Arsenious 
Sulphide Hydrosols. JXanenpra Narn Muxuerser (T., 1920, 
117, 350—358). 
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Charcoal before the War. I. Wiutper D. Bancrorr (J. 
Physical Chem., 1920, 24, 127—146).—A theoretical paper in 
which the composition and structure of various forms of charcoal 
are discussed. J. F. 8. 


Some Properties of Charcoals. H. E. Cupe and G. A. 
Hutert (J. Amer. Chem, Soc., 1920, 42, 391—401).—When the 
density of charcoal is determined by the water immersion method, 
a gradual increase in weight of the immersed charcoal is observed, 
the maximum weight only being reached after many days. The 
same occurs when other liquids, such as carbon disulphide, benzene, 
or carbon tetrachloride, are used instead of water, and in each 
case the final density found for the charcoal is different. Quanti- 
tative experiments were made with a sample of cocoanut charcoal, 
18—20 mesh, and the maximum densities found were: with water, 
1:854; with carbon disulphide, 1-984; with benzene, 1°797; and 
with carbon tetrachloride, 1°647. The change in weight of the 
immersed charcoal with time is due to the progressive penetration 
of the liquid into the charcoal, rapidly at first, then more slowly. 
The rate of penetration and the final density found appear to 
vary in proportion to the surface tension and inversely with the 
viscosity of the liquid. The smaller the size of grain of the char- 
coal, the greater is the density found, and with the smallest grains 
obtainable, 0-001 mm. in diameter, using water as the liquid, the 
final density 1°900 was obtained. High pressure causes rapid 
penetration, and the 18—20-mesh charcoal in water under 8600 
atm. gave a density of 1-902 in the course of a comparatively short 


time. 


Activation of Wood-charcoal by Heat Treatment. James C. 
Puitip, SypNEY Dunnitt, and Ottve Workman (T., 1920, 117, 


362—369). 


Oxidation of Carbon Monoxide. Kart Hormann (D.R.-P 
307614; from Chem. Zentr., 1920, ii, 446).—The process is effected 
by chromic acid solution to which mercuric oxide has been added. 
The presence of the latter substance so accelerates the oxidation 
of carbon monoxide that this gas can be removed from its mixtures 
with air and other gases with sufficient rapidity for analytical and 


H. W. 


hygienic purposes. 

Carbonyl Chloride. E. Parernd and A. Mazzuccner.i 
(Gazzetta, 1920, 50, i, 30—53).—The carbonyl chloride was pre- 
pared by the action of fuming sulphuric acid on carbon tetra- 
chloride, and was purified by distillation with the help of a 
dephlegmator maintained at constant temperature. A_ special 
apparatus was designed for storing the chloride obtained and for 
delivering small amounts of it as required. 

The density of liquid carbonyl chloride, measured by means of 
a dilatometer with a graduated capillary tube at temperatures 
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between —15°4° and +59-9°, is expressed well by the formula 
D=1°'4264 —0-002326t, ¢ being in degrees Centigrade. 

Determinations have been made of the orthobaric density of 
liquid carbonyl] chloride and its vapour by means of Ter-Gazarian’s 
modification (A., 1906, ii, 423) of Young’s process, the tempera- 
tures employed lying between 60°3° and 181°6°. In accordance 
with the rectilinear diameter law of Cailletet and Mathias, the 
sum of the densities of the liquid and vapour varies very nearly 
linearly with the temperature, the maximum divergences being 
less than 0°3%. The whole of the results agree well with the 
expression 1:4277—0-00214#, whilst for temperatures above 111°, 
for which the diameter is more certainly rectilinear, the formula 
1°4380 — 0°0022¢ holds. 

Comparison of the orthobars of carbonyl chloride and n-pentane 
(see Young, T., 1897, 71, 455) gives for the critical temperature of 
carbonyl chloride the value 187°, which should be accurate to 
within 1—2°. The two expressions given above then lead to the 
respective values 0°5137 and 0-5133 for the critical density. The 
conclusions arrived at by Young from considerations based on the 
law of the rectilinear diameter show that for carbonyl chloride 
this diameter is convex towards the axis of temperature, and also 
lead to the provisional value 51:5 atmos. for the critical pressure. 
According to Mathias, the extrapolated density at absolute zero is 
three times the critical density, but for carbonyl chloride, such 
extrapolated density, calculated in accordance with Mendeléev’s 
formula, is almost exactly four times the critical density. 

Measurements of the surface tension of carbonyl chloride have 
been made by means of Ramsay and Shields’ method (T., 1893, 
63, 1094), the values obtained for y=ga*(d—«o)/2 being 19°51 at 
16°79, 17°10 at 34°5°, and 15-42 at 46°1°. The so-called molecular 
tension, G=y(M7//S)i, has the mean value 2-05, which agrees well 
with the value 2:12 given by Ramsay for non-polymerised 
compounds. 

Various series of measurements of the vapour pressure at 
temperatures ranging from about — 23° to +25° have been made, 
the results being in satisfactory agreement with the formula 
log p= 7°5995 — 1326/7, p being the absolute pressure in mm. of 
mercury at the latitude of Rome and 7' the absolute temperature. 
This formula indicates the boiling point of carbonyl chloride to be 
8°02°/760 mm., whereas Beckmann (Zeitsch. anorg. Chem., 1907, 
55, 371) found 8-2°/756 mm. 

Berthelot’s statement that carbonyl chloride dissolves unaltered 
to the extent of 2—3 vols. in water, and that it reacts with the 
latter only slowly, has been contested by recent authors (compare 
Grignard and Urbain, A., 1919, ii, 340). The authors find that 
the chloride cannot exist for an appreciable time in contact with 
pure water, but that the products, carbon dioxide and _hydro- 
chloric acid, which it forms with the water hinder further action; 
in the case of gaseous carbonyl chloride, the carbon dioxide forms 
an inert separating layer at the surface of the liquid, whilst with 
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liquid carbonyl] chloride it is saturation with hydrogen chloride of 
the water in immediate contact with the liquid to which retard- 
ation of the reaction is due. The action is therefore dependent 
essentially on diffusion. 

Retardation of the reaction between carbonyl] chloride and water 
is caused by acids in general. Attempts made to measure the 
velocity of the reaction in presence of sulphuric acid by measur- 
ing the volumes of carbon dioxide evolved in different periods of 
time led to irregular results, but showed that the reactivity of 
sulphuric acid solutions with carbonyl chloride diminishes con- 
tinuously with increase in the concentration of the sulphuric acid 
and with fall in the temperature. No hypothesis is advanced to 
explain this effect of acids, which is due, undoubtedly, to a true 
retardation of the reaction, and not to a displacement of the 
equilibrium. 

The reaction between carbon tetrachloride and fuming sulphuric 
acid is not limited to that expressed by the equation CCl, +2SO, = 
S,0;Cl, + COCI,, since in presence of excess of the hot fuming 
acid, the reaction CCl, +4S0,=28,0,;Cl,+ CO, takes place. 

If kept at a temperature below 0°, liquid carbonyl chloride 
absorbs gaseous chlorine in large proportions. At —15° and 
under the ordinary pressure, a golden-yellow liquid containing 
28°3% of free chlorine is formed; the vapour pressures of this 
liquid at different temperatures exhibit satisfactory agreement 
with the law stating that, in mixtures of similar and non-poly- 


merised liquids, the partial pressure of any component is equal 
to the pressure of the pure component multiplied by its molecular 
percentage in the mixture. 

Carbonyl chloride is absorbed in considerable proportions by 
heavy lubricating oils, from which it is expelled rapidly and almost 
completely by a current of air. 


The Production of Helium and Neon in Discharge Tubes 
containing Hydrogen. ArnaLpo Pivurri and Errore Carposo 
(Gazzetta, 1920, 50, i, 5—23).—The authors have carried out a 
number of experiments on the action of the discharge between 
aluminium electrodes on hydrogen prepared by the electrolysis of 
dilute sulphuric acid and carefully purified. By means of the 
spectroscope employed, the neon contained in 0°05 ec.c. of air 
could be detected with ease. After the subjection of the hydrogen 
to the action of the discharge, the gas was burnt in oxygen pre- 
pared by heating potassium permanganate and carefully purified 
before use; the burnt gases were extracted and purified, and the 
residue examined spectroscopically. The apparatus used is briefly 
described. The pressure maintained during the discharge, which 
occupied from one to twelve hours, varied in different experiments 
between 0°l mm. and 3 mm., the temperature prevailing being 
also varied in different cases. 

In no single case was the formation of helium or neon in the 
tubes detectable, this result being in agreement with that of Strutt: 


11—2 
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(A., 1914, ii, 201) and in contradiction to that of Collie, Patterson, 
and Masson (A., 1914, ii, 847; compare Baly, Annual Report, 
1914, 45). 3 a 2. 


The Solubility of Potassium Bromide in Bromine Water. 
ALFRED Francis Josepnu (T., 1920, 117, 377—381). 


Formation of Mixed Crystals of Potassium and Am- 
monium Nitrates at the Ordinary Temperature. Cartiarr 
(Bull. Soc. frang. Min., 1918, 41, 21—30; from Chem. Zentr., 
1920, i, 358).—The work is an extension of that of Wallerant (A., 
1906, ii, 151), who has investigated the formation of the mixed 
crystals from the molten salts. The method suffers particularly 
from the drawback that the crystals remain in a metastable con- 
dition outside the limits of their stability. The author has there- 
fore investigated the crystals deposited from aqueous solutions at 
a constant temperature, 17°. Difficulties are encountered owing 
to the great disparity in the solubilities of the salts and to the 
poor development of the mixed crystals rich in ammonium nitrate, 
which almost prevents measurement. Crystallographic methods 
are therefore supplemented by optical ones. The solubility curves 
of mixtures of the two salts, and the graphs showing the relation- 
ship between the composition of the mixed crystals and that of 
the mother liquors, have been studied in particular, and are found 
to be composed of three segments corresponding with three types 
of mixed crystals: (1) rhombic crystals of the potassium nitrate 
type containing 0—17°2 molecules of ammonium nitrate per 100 
molecules of mixture, (2) monoclinic crystals with 55—94°5 mole 
cules of ammonium nitrate per 100 molecules of mixture, and (3) 
rhombic crystals of the ammonium nitrate type with 98—100 
molecules of ammonium nitrate per 100 molecules of mixture. 
Two types of mixed crystals separate at: each concentration, corre- 


sponding with the two points of intersection of the curves. 
H. W. 


Influence of Various Metals on the Decomposition of 


Sodium Amalgam by Water. Ericn MU Lier and ALFRED 
RieveEL (Zeitsch. Elektrochem., 1920, 26, 104—109).—The rate of 


decomposition of water by 0°2% sodium amalgam in the presence 
The 


of metallic and other substances has been determined. 
amalgam (80 grams) was rapidly stirred with 50 c.c. of water and 
a piece of the metal in question, and the hydrogen collected and 
measured. The experiments were carried out with ferro- 
molybdenum, cast iron, wrought iron, iron carbide, silicon, ferro- 
silicon, ferro-vanadium, ferro-tungsten, chromium, platinum, 
palladium, iridium, nickel, cobalt, manganese, tantalum, graphite, 
and ferric oxide. It is shown that the iron alloys of molybdenum, 
vanadium, tungsten, and chromium have a very strong catalytic 
action on the process. This action depends on the increase in the 
surface of the amalgam due to the solution, and subsequent separ- 
ation of the metals. The possibility of applying this action to 
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the manufacture of sodium hydroxide by the mercury electrode 
process is considered, and it is shown that if the finely divided 
catalyst can be entirely removed from the mercury at the end of 
the process, then it will be advantageous to add the catalyst to 
the electrolyte in the mercury cells, but if it is not possible to 
entirely remove the catalyst, then the total current will not be 
used in the formation of amalgam, but a portion will be used in 
the liberation of hydrogen. J. F.S8. 


Behaviour of Magnesium Nitride towards Carbon Mon- 
oxide and Carbon Dioxide. Fr. Ficnrer and Curistopx 
ScnOtty (Helv. Chim. Acta, 1920, 3, 298—304).—The statement 
of Briegleb and Geuther (1862) that magnesium nitride reacts 
with carbon monoxide and carbon dioxide to give magnesium 
oxide, cyanogen, and carbon, and, in the latter case, nitrogen also, 
is erroneous. Quantitative experiments show that the decomposi- 
tion of the freshly prepared nitride at 1250° in a stream of the 
respective gases is expressed by the following equations: Mg.N, + 
3CO0, = 3Mg0+3CO+N, and Mg,N, + 3CO = 3MgO + Nz + 3C. 
Carbon monoxide causes no change at 750°, and reacts less readily 
than carbon dioxide. The reactions are considered to follow on 
the dissociation of the nitride, which was shown to be almost com- 
plete at 1500°. Aluminium nitride, which dissociates much less 
readily (Fichter and Oesterheld, A., 1915, ii, 168), is oxidised by 
carbon dioxide at 1300° only to the extent of 89%. Briegleb and 
Geuther’s statement may have been due to confusion of hydro- 
eyanic acid with cyanogen, since the authors observed a transient 
odour of the former from the product of the action of carbon 
monoxide on magnesium nitride. It is suggested in explanation 
of this that magnesium cyanide may have been produced to a slight 
extent by a reaction analogous to that by which calcium nitride 
is converted into the cyanide by the action of carbon and nitrogen. 


7. 


The Reactions of the Metallurgy of Zinc. M. LemarcHanps 
(Compt. rend., 1920, 170, 805—-807).—-From a study of the inter- 
action of zine oxide and carbon in an atmosphere of nitrogen, it 
is shown that zine oxide is readily reduced directly by carbon 
without the necessary intermediate formation of carbon monoxide. 
The amount of carbon entering into the reaction is intermediate 
between the amounts necessary for the two possible actions 
M0+C=Zn+CO, 2Zn0+C=2Zn+CO,. This is explained on 
the grounds that the reduction of zinc oxide by carbon monoxide, 
Zn0 +CO=Zn+CO,, takes place with a velocity superior to that 
of the reduction of carbon dioxide by carbon. This is possible, 
since the first. action commences at 350°, and the second only at 
400°. Further, for any given temperature, the vapour pressure 
of zine oxide is much greater than that of carbon. W. G. 


Lead Chromate. Max Gricer (Zeitsch. anorg. Chem., 1919, 
109, 226—234).—When lead acetate is treated with an equi- 
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valent quantity of potassium chromate, a slightly basic lead 
chromate is precipitated, the relationship between lead oxide and 
chromic acid being represented by PbO:CrO,: :1°104:1; if, how- 
ever, 20 c.c. of V-potassium chromate are added to 19 c.c. of V-lead 
acetate, a light yellow precipitate is produced which, on stirring, 
changes to an orange-yellow, crystalline precipitate of normal lead 
chromate. When 40 c.c. of W-lead acetate are mixed with 10 c.c. 
of N-potassium chromate, and the mixture evaporated to dryness 
on the water-bath and then washed with hot water, a basic lead 
chromate of the composition PbO,PbCrO, is obtained. Rubbing 
2 grams of normal lead chromate with 30 c.c. of V-potassium 
acetate solution, evaporating to dryness on a water-bath, and 
then washing with water, yields a double lead potassium chromate, 


2PbCrO,,K,CrO,,H,0. J. FS. 


Copper Silicon Alloys. A. Sanrourcne (fev. Met., 1919, 16, 
246—256; from Chem. Zentr., 1920, i, 409).—The alloys were pre- 
pared from electrolytic copper containing only 0°00007% of iron, 
and crystalline silicon, which after treatment with nitric and 
hydrofluoric acids left only 0°52% of residue and was free from 
iron; in spite of this, however, the alloys contained iron derived 
from the tubes. which seldom exceeded 0-25% in amount. The 
preparation of the alloys, the analytical methods, and the apparatus 
are shortly described, -whilst the phase diagram and the results 
of microscopical and chemical investigation of the alloys are fully 
discussed. Rudolfi (A., 1907. ii, 352) has attributed the observed 
maximum (12°10% Si) to the formation of a compound, Cu.Si 
(Cu=87°04%, Si=12-96%), but the difference in the silicon con- 
tent exceeds the experimental error, whilst, also, the accuracy of 
his curve is greatly affected by the small number of alloys investi- 
zated. The formula Cu,.Si, (Cu=87-91%, Si=12-09%%), on the 
stner hand, is in good agreement with the results obtained. The 
effect of this compound and of Rudolfi’s substance, Cu, Si,, on the 
formation of B- and y-crystals is considered in the light of the 
phase diagram, and the possibility of the assumption of solid solu- 
tions instead of definite compounds is discussed. Since it is 
impossible to alloy more than 12°10% of silicon with copper, all 
the formule of copper-silicon alloys requiring a higher silicon 
content are to be deleted from the literature. H. W. 


Amalgams. Giovanna Mayr (Nuovo Cim., 1920, [vi], 19, i, 
116—128).—The authoress gives a brief summary of previous work 
on the constitution of amalgams, and from the results of her own 
experiments, not described in detail, the following conclusions are 
drawn. When the chemical constitution of an amalgam is known, 
determination of the 7.M.F. of a concentration cell furnishes a 
means of deducing the ratio between the concentrations of the 
two amalgams forming the cell. During the nassage of a current 
through an amalgam, the metal dissolved in the mercury is trans 
ported towards the anode, that is, in the direction of the negative 
current. As regards such transport, no appreciable distinction 18 
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evident (1) between metals, such as thallium, which give rise to 
compounds with the mercury, and those, such as zinc, which dis- 
solve as such in mercury, or (2) between metals, such as sodium 
and potassium, which increase the resistance of the mercury, and 
those, such as zinc, which diminish the resistance. Thus, in contra- 
diction to Lewis’s view (compare Lewis, Adams, and Lanman, A., 
1916, ii, 76), such transport of the metal does not appear to be 
related to the increase or decrease of the resistance of the mercury 
produced by dissolution of the metal. Increase in the resistance 
of mercury may depend on the specific resistance of mercurides 


formed by the dissolved metal. re oe 


Colourless Variety of Mercuric Iodide. G, Tammann 
(Zeitsch. anorg. Chem., 1920, 109, 213—214).—A colourless 
variety of mercuric iodide may be obtained as follows: a quantity 
(10—15 grams) of mercuric iodide is placed in a long tube, sealed 
at one end and connected with a large vessel at the other, and 
heated at 300—350°. The pressure is suddenly reduced to 
0'l atm., when mercuric iodide condenses in the large vessel as a 
white snow, which in a few seconds becomes rose-coloured, and in 
a few minutes has changed to the stable vermilion form of 
mercuric iodide. If the large vessel is previously cooled, the white 
form may be preserved for longer periods. The yellow variety of 
mercuric iodide becomes colourless at the temperature of liquid air. 


J. F.S. 


The Solubility of Mercuric Oxide in Sodium Hydroxide 
Solutions. G. Fuseya (J. Amer. Chem. Soc., 1920, 42, 368—371). 
—To determine whether a compound can possibly be formed 
through the interaction of mercuric oxide and sodium hydroxide, 
solubility determinations of the former were made in sodium hydr- 
oxide solutions of different concentrations at 25°. The solubility 
curves, in which concentration of mercuric oxide is plotted against 
sodium hydroxide and hydroxyl-ion concentrations, respectively, 
when extrapolated to zero concentration of hydroxide or hydroxyl 
ion, give a value for the solubility of mercuric oxide considerably 
above the normal solubility in pure water. It is considered prob- 
able that the normal solubility is that of the red form of the 
oxide, whilst the extrapolated value represents that of the more 
finely divided yellow form. The steady increase of the solubility 
of mercuric oxide as the concentration of sodium hydroxide 
increases indicates that the hydrated oxide functions as a very 
weak acid. The ionisation constant of the first hydrogen of 
mercuric acid, H.HgO,, is calculated to be 1:7x10-". E. H. R. 


Scandium. II. Jan Srirpa-Bium (Bull. Soc. chim., 1920, 
fiv], 27, 185-195. Compare A., 1914, ii, 565).—A study of 
scandium fluoride and certain of its double salts. Scandium 
fluoride, as prepared by Crookes’s method (compare A., 1908, 
ii, 695), is not pure, because of the absorption of impurities during 
the precipitation. The fluoride may be obtained in a pure state 
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by the action of hydrofluoric acid on scandium oxide, the product 
being finally heated at 150—-180° to remove any free hydrogen 
fluoride. Fluoroscandic acids do not exist in the free state, but 
three ammonium scandifluorides were prepared. The ammonium 
scandifluoride, (NH,).ScF, (compare Meyer, A., 1914, ii, 369), 
undergoes hydrolysis in water, giving first the compound, 
(NH,).ScF;, quadratic crystals, and then the compound, 
(NH,)ScF,, as a microcrystalline powder. The first compound is 
only obtained by hydrolysis in the presence of ammonium fluoride; 
in warm or cold water alone the second compound is always 
obtained. 

A small quantity of a crystalline sver scandifluoride was 
obtained by dissolving scandium fluoride in a concentrated solu- 
tion of silver fluoride. W. G. 


Light Reactions of Cerium Dioxide. Cari Renz (Zerisch. 
avorg. Chem., 1920, 110, 104—106).—-Pure cerium dioxide, which 
has a pale yellow colour, is unaffected by light, but if mixed with 
a small quantity of praseodymia or terbia it becomes _light- 
sensitive. Such a mixture, which has a slightly reddish-yellow 
colour, when exposed to sunlight: becomes bluish-grey, but in the 
dark its original colour is restored. In the cerite earths, cerium 
is known to have an oxidising influence on praseodymia, and 
apparently in sunlight this influence becomes emphasised. Dis- 
cussing the position of the rare earth metals in the periodic system 
of the elements, the author expresses the view that, in the build- 
ing up of the system, these elements are the counterpart of the 
transition members of the radioactive series in the degradation of 


the system. E. H. R. 


The Rare Earths. X. The Purification and Atomic 
Weight of Samarium. A. W. Owens, C. W. Barke, and H. C. 
Kremers (/. Amer. Chem. Soc., 1920, 42, 515—522).—The 
samarium material used for these experiments was obtained from 
the Welsbach Mantle Co., and consisted of rare earth residues 
from monazite sand after extraction of most of the cerium. The 
cerium remaining was first removed by treatment of the nitrates 
with bromine. Lanthanum, praseodymium, and neodymium were 
removed by fractionation of the rare earth magnesium double 
nitrates, first from aqueous solution and then from nitric acid. 
Europium and gadolinium were removed by fractionation of the 
rare earth magnesium nitrates with bismuth magnesium nitrate, 
the samarium material used for the atomic weight determinations 
being taken from the middle series of the last fractionations. The 
final purification consisted in the alternate precipitation of the 
samarium material as hydroxide and oxalate, and five recrystallisa- 
tions as hydrated chloride. Attempts to determine the atomic 
weight from the oxide—chloride ratio were abandoned, owing to 
the impossibility of obtaining pure oxide. The ratio hydrated 
chloride—anhydrous chloride was also found unsatisfactory, because 
of the difficulty of obtaining pure samarium chloride hexahydrate. 
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Finally, the anhydrous chloride-silver ratio was used, by deter- 
mining the weight of silver, as nitrate, needed to precipitate the 
whole of the chlorine from a known weight of anhydrous samarium 
chloride, the end-point being determined by means of the nephelo- 
meter. A mean of eighteen determinations gave 150-43 as the 
atomic weight of samarium (Ag, 107-88), the extremes being 
150°40 and 150-49. E. H. R. 


Gadolinium. Methods of Separation of the Terbium and 
Ytterbium Earths. R. J. Mryer and Utricnh MU ter (Zeitsch. 
anorg. Chem., 1919, 109, 1—30).—A number of methods of sepa- 
rating gadolinium from the rare earths occurring in euxenite have 
been examined and the efficiency of the separations compared. The 
alkali double sulphate method is cnly of use for separating a mix- 
ture which contains gadolinium into two parts, one of which contains 
the whole of the gadolinium. The hydrazine double sulphate method 
effects separation in the same way as the alkali double sulphate 
method, but it has the advantage of being more easily controlled. 
Fractional crystallisation of the bromates effects an extremely good 
separation of the terbium earths from the ytterbium earths, but the 
cerium earths cannot be separated from the terbium earths because 
the solubility of gadolinium bromate lies between that of samarium 
and neodymium bromate. Consequently, this method must be used 
along with another to bring about the required separation. The 
fractional crystallisation of the acetates effects a rapid separation 
of gadolinium from samarium and didymium. The great value of 
this method lies in the fact that it is the complement of the bromate 
method, and an alternation of these with the double nitrate method, 
which fractionates in the opposite direction, brings about a good 
separation. Crystallisation of the formates fractionates in the same 
sense as the bromates, so that a combination of the formate and 
acetate methods is capable of yielding pure terbium earths. Crystal- 
lisation of the double manganese nitrates, whilst very good for the 
separation of the cerium and yttrium earths, is found to be of very 
little use in separating a small amount of cerium earths from a 
large amount of gadolinium. Bismuth double nitrates, however, will 
éfiect this separation, and by this means a specimen of very pure 
gadolinium oxide was prepared. Crystallisation of the nitrates 
effects a fairly rapid separation of the cerium earths from gado- 
linium, but towards the end of the fractionation the separation 
becomes incomplete. The method is far inferior both in ease of 
manipulation and in efficiency to the acetate method. Gadolinium 
and terbium are easily separated by the fractional precipitation with 
ammonia. 

The following hydrazine rare earth double sulphates have been 
prepared and are described: Lanthanum hydrazine sulphate, 
La,(SO,).,(N,H;),.SO,,3H.O, separates in sparingly soluble, colour- 
less crystals on warming a solution of the mixed sulphates to 75°. 
Veodymium hydrazine sulphate, Nd (SO,)s,(NoH;).SO,,3H,O, is 
formed in reddish-violet crystals, which separate on warming a 
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solution of the mixed sulphates. Gadolinium hydrazine sulphate, 
Gd,(SO,)3,(NoH;).S0,,3H,O, separates in colourless, sparingly 
soluble crystals when a solution of the mixed sulphate is boiled for 
a considerable time. Yttriwm hydrazine sulphate, 
Y,(SO,)s,(NH;),SO,,3H,0, 

is prepared by concentrating a solution of the mixed sulphates until 
crystallisation takes place. It is very soluble in water. Scandium 
hydrazine sulphate, Se.(SO,)s3,3(NoH;)o8O,, is a very soluble com- 
pound which forms good crystals. 

The solubility of several acetates of the rare earths has been 
determined in water; the following values, in grams per 100 grams 
of saturated solution at 25°, are given: lanthanum, 14°47; praseo 
dymium, 21:48; neodymium, 20°76; samarium, 13°05; gadolinium, 
10°37; and yttrium, 8-28. The best starting materials for the 
preparation of gadolinium compounds are: euxenite, samarskite, 
or the monazite residues, but in any case the preparation should 
be commenced with several kilos of material. 

The following method of procedure is recommended for the puri- 
fication of gadolinium compounds: (1) If the rare earth mixture 
contains little cerium earths and much yttrium earths the gado- 
linium is separated with the cerium earths in one operation by the 
potassium double sulphate method. (2) If the mixture contains 
much cerium earths the major portion of these is separated by the 
double nitrate method. In either case a fraction very much richer 
in gadolinium is obtained. This is converted into the bromates and 
the yttrium earths removed by fractionation. Hereby the ytterbium 
earths first pass into the mother liquors, then follow the erbium 
earths, and last of all yttrium. It is essential that the yttrium 
should be removed at this point, for it is scarcely possible to separate 
it at any of the succeeding stages. The main fraction contains 
samarium, gadolinium, neodymium, terbium, and europium; it is 
converted into acetate and fractionated, the fractionation being 
combined with the fractionation of the double bismuth nitrates. The 
cerium earths are rapidly separated, and a brown mixture of oxides, 
containing gadolinium and terbium, is obtained. These two 
elements are rapidly separated by fractional precipitation with 
ammonia. It is possible, by the above method, to obtain pure 
gadolinium oxide in a few months. J.F.S. 


Ammonia Derivatives of the Haloids of Bivalent 
Manganese and Iron. WitneLtm Bitz and Gustav F. Horm 
(Zeitsch. anorg. Chem., 1919, 109, 89—110).—The ammonia deriv- 
atives of ferrous and manganous chloride, bromide, and iodide have 
been investigated, some new derivatives have been prepared, and 
the dissociation pressure and curves of the various products have 
been determined for a number of temperatures. Anhydrous mat- 
ganous chloride rapidly absorbs ammonia at the temperature of 
solid carbon dioxide and alcohol to form the hexa-ammine, 
MnCl,,6NH;, which is a pure white compound. At 76°5° the iso 
thermal falls a little and then remains horizontal until the com- 
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position falls to that of the diamine, where the pressure falls sud- 
denly to the value for this compound. The isothermal for the 
equilibrium MnCl,,2zNH, — MnCl,,NH,+NH,; — MnCl, + 2NH,; 
has been determined at 229°, and indicates the existence of the 
monammine. No other ammines of manganous chloride exist in 
equilibrium with ammonia in the temperature and pressure range 
examined. The following dissociation pressures (p) and heat of 
dissociation (() have been calculated from the experimental results : 
hexammine, 59°, p=218 mm.; 63°, p=258 mm.; 76°5°, p=495 
mm.; Y=12'6A (mean); diammine, 181°, p=65 mm., Q=18°74 ; 
206°, p=196 mm., Y=18'8 ; 230°, p=407 mm., Y=19°1A4 ; mon- 
ammine, 215°, p=9'4 mm., Q=22°1K; 230°, p=28 mm. Q= 
21-754 ; 278°, p=95 mm., Y=22°7K. Manganous bromide forms 
similar ammines to the chloride; the following values have been 
calculated from the isothermals: hexammine, 107°, p=305 mm., 
Q=14:26K ; diammine, 182°, p=13°7 mm., Y=20°2K; 215°, p= 
56°4 mm., 9@=20°4K ; 230°, p=98'0 mm., Y=20°5A. In the case of 
manganous iodide, the hexammine and diammine alone exist; the 
isothermals indicate the non-existence of a monammine; the follow- 
ing values are calculated: hexammine, 154°, p=316 mm., Y= 
162A ; diammine, 208°, p=11'l mm., Q=21°6A; 215°, p=14°6 
mm, Q@=21'7A. By similar dissociation experiments ferrous 
chloride is shown to form a monammine in addition to the hexam- 
mine and diammine already known. The following values for the 
ferrous chloride ammines are obtained: hexammine, 90°, p=270 
mm., 9=13°65A ; diammine, 230°, p=121 mm., Q=20°3K ; 277°, 
p=555 mm., @=20°7K ; monammine, 214°5°, p=5'8 mm., Y= 
220K ; 277°, p=54'4 mm., Q=23'1K. Ferrous chloride also forms 
a pure white, voluminous compound with six molecules of methyl- 
amine and a grey compound with two molecules of methylamine. 
Ferrous bromide absorbs ammonia rapidly at ordinary temperatures 
to form a white hexammine, which dissociates at elevated tempera- 
tures into a dirty white diammine, and this into a dark grey mon- 
ammine. The following data are calculated from the isotherms: 
hexammine, 107°, p=126 mm., Q=14'9K ; diammine, 215°, p=11°5 
mm., 9@=21°9XK ; 230°, p=23°5 mm., 9=21'9K ; 277°, p=126 mm., 
=22°3K; monammine, 215°, p=5'7 mm., Q=22°6K; 230°, 
p=9°7 mm., Q=22°8K ; 277°, p=61°5 mm., Q=23°1K. In the case 
of ferrous iodide a monammine does not exist; the following values 
are obtained for the other two ammines: hexammine, 153°, p= 
206 mm., Q=16°5K ; diammine, 215°, p=6"1 mm., Q@=22-5K ; 231°, 
p=12'1 mm., Q=22°6K ; and 278°, p=85°4 mm., Q=22°8K. All 
the measurements and calculated values are compared with those of 
Ephraim (A., 1912, ii, 546; 1914, i, 17; 1913, ii, 129) and Girardet 
(A., 1911, ii, 43). J. F.S. 


Non-rusting Iron. Hanns Fiscuer (Chem. Zeit., 1920, 44, 
242)—A discussion on the ancient pillar of Northern India which, 
after 3000 years, is quite free from rust. A satisfactory explanation 


of the phenomenon is not yet forthcoming. E. H. R. 
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Cobaltammines. Nit Ravan Duar (Proc. K. Akad. Wetensch, 
Amsterdam, 1920, 22, 576—-579. Compare A., 1913, ii, 319; 1914, 
ii, 57).—Lhe preparation of cobaltammines is guided by the law 
of mass action, and thus depends on the concentration of the react- 
ing substances. A nitro-group in a compound may be replaced 
by an amino-group by warming the compound with a mixture of 
ammonium hydroxide and an ammonium salt, whilst the reverse 
change is brought about when the salt is warmed with a nitrite 
solution, 

The hydrolysis of purpureo-cobalt chloride to give aquopent- 
amminecobalt chloride, 


NH,). — | .(NH,); Ila 
| co! (i |e. + H,0 2 | co! 0" |Cl 
is catalytically accelerated vy the presence of hydroxyl ions. 

The hydroxides of the cobaltammines may be prepared in solution 
by treating the corresponding haloid with moist silver oxide, but 
purpureo-cobalt chloride under these conditions gives aquepent- 
amminecobalt hydroxide. W. G. 


The Constitution of Two Cobaltammines. Pau. Jos 
(Compt. rend., 1920, 170, 731—734).—Titration of roseo-cobaltic 
sulphate by barium hydroxide, the action being followed by electri- 
cal conductivity measurements, shows that the action takes place 
in two stages. The curve has two singular points, the first corre- 
sponding with the precipitation of one-third of the sulphuric acid 
and the second with its complete precipitation. These results support 
Werner’s view as to the constitution of the roseo-cobalt salts, the 
changes being given by 


NHs3),; | _— =} . 
on rim | S0ds+ Ba(OH), = [ coon |,80ve + BaSO, + 2H,0 


NH,), 
(OH) 
The author has isolated the intermediate compound, 
Co(N Hs;);(OH)SO,,2H,0, 
in a crystalline form. 
In the same way diroseo-cobalt sulphate when titrated with 
barium hydroxide gives a singular point when two-thirds of the 


sulphuric acid is precipitated, and another when the whole of it is 
precipitated. W. G. 


Green Double Salts of Chromium Chlorides. Nits Larssox 
(Zettsch. anorg. Chem., 1920, 110, 153—165).—A number of new 
double salts formed by monochloroaquochromium chloride, 

[CrCl(H,O),|Cl,, 
and dichloroaquochromium chloride, [CrCl,(H,O),|Cl, with chlorides 
and sulphates of different bases have been prepared. The double 
salts correspond in colour with the simple chromium compounds, the 
dichloro-compounds being light green and the monochloro-com- 
pounds light bluish-green. The compounds of the former class 


| oo oH | Ou) + 2Ba(OH), = Col 


| Ole + 2BaS0O,. 
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are more hygroscopic, and, in general, less readily soluble than 
those of the latter. In all the compounds described containing 
the sulphate radicle, the whole of this radicle is precipitated by 
barium nitrate, and is therefore outside the complex chromium 
radicle. The following compounds were prepared. 

Double Salts with Sulphates.—(1) Dichlorochromi-compounds : 
'CrCl,(H.O),]Cl,2(NH,).SO,,2H,O ; [CrCl,(H,O),],S0,,3(NH,).80, ; 
(CrCl,(H20),|,SO,,(NH,)gHo(SO,),;  tetramethylammonium —com- 
pound, [CrCl,(H.O),|SO,,(NMe,).SO,,3H,0 ; methylammonium 
compounds, [CrCl,(H,O),],SO0,,3(NH;,Me).SO, ; 

[CrCl,(H,0),],80,,(NH;Me);H,(SO,), ; 
tetraethylammonium compound, 

[CrCl,(H,O),],80,,(NEt,),SO,,10H.0 ; 
ethylammonium compound, [CrCl.,(H.O),],S0.,(NH,Et),SO,,6H,0 ; 
guanidine compounds, [CrCl,(H,O),|oSO,,3(CN,H,).SO, ; 

[CrCl (H,0),],8O,,(CN,H,);H.(SO,), ; 
pyridine compound, [CrCl,(H,O),|,S0,,(C;NH,).S0,,4H,0. 

(2) Monochlorochromium compounds: ammonium compounds, 
(CrCl(H,O);|Cl,,(NH,).SO,,H.0, [CrCl(H,0),|SO,,(NH,).SO, ; 
(CrCl(H,O),|SO,,(N H,)HSO, ; methylammonium compound, 
(CrCl(H,O),|SO,,(NH.Me).SO,; dimethylammonium compound, 
(CrCl(H,O).|SO,,.(NH,Me.).S0, ; tetramethylammonium  com- 
pound, 2{CrCl(H.O).)SO,.(NMe,).SO,; ethvlammonium — com- 
pound, 2/CrCl(H.O).|SO,.(NH,Et).SO,,4H.O ; hydroxylamine com- 
pounds, 2/CrCl(H.0).|C1(SO,),,(NH,O).SO,.2H.O, and 

[CrCl(H.O).]SO,.NH.-OH,H.SO, ; 
pyridine compound, 2[CrCl(H.,O),]S0,,(C-H,N).SO,; strychnine 
compound, 2fCrCl(H.O)-|SO,,(C;,H..N.0.).8O,. 

Double Salts with Chlorides.—Rubidium compound, 

[CrC1,(H.0),|Cl,2RbCl, 
stable in air, heated at 85°, loses three molecular proportions of 
water and changes into Neuman’ssalt, [CrCl.(H.O)|Rb, ; ammonium 
compound, [CrCl(H,O),|Cl.,.NH,Cl,H,O; rubidium compound, 
(CrCl(H,0),]Cl,,RbC1; cesium compound, [CrCl(H,O),]Cl,,CsCl. 
No potassium salt could be prepared, but a very hygroscopic 
lithium salt was obtained. E. 


Chromi-aquo-triammines. Fr. Frowemn (Zeitsch. anorg. 
Chem., 1920, 110, 107—124).-Conductivity measurements have 
been made on the three compounds, dichloromonaquotriammin- 
chromichloride, [Cr(NH,),Cl,H,O1C]; monochlorodiaquotriammin- 
chromichloride, [Cr(NH,).Cl(H,0),|Cl,; and triaquotriammin- 
chromichloride, [Cr(NH;),(H.O),]Cl,. Three isomerides of the 
monoaquo-compound have been described bv Seemann (Jnauy. 
Diss., 1910, p. 27), but, of these, only the chloride I was examined 
The compounds were prepared by Seemann’s methods with slight 
modifications. The monaquo-compound gradually passes over in 
solution into the diaquo-, and this, in turn, into the triaquo- 
compound, and on this account it was necessary to make the con- 
ductivity measurements on the freshly prepared solutions. The 
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changes can be followed by the change of colour of the solution, 
that of the monoaquo-compound being blue, that of the diaquo 
reddish-violet, and that of the triaquo red. These changes are 
more rapid the more dilute the solutions. The conductivity of the 
monoaquo-compound is lowest, that of the triaquo-compound 
highest. so that the change is accompanied by a gradual increase 
in conductivity of the solution. No direct transformation of the 
mono- into the tri-aquo-compound occurs, but the diaquo-compound 
is always the first hydration product of the monoaquo. It is con- 
cluded from the measurements that the compounds contain no 
water outside the inner sphere. that is, they are purely co-ordinated 
compounds. The solution of the triaquo-compound undergoes 
slow decomposition, the conductivity curve first showing a maxi- 
mum, followed by a minimum. Deposition of chromium hydroxide 
eventually takes place, but intermediate complex compounds are 
probably first formed. E. H. R. 


Recovery of Ammonium Molybdate from Residues, etc., 
obtained in Estimating Phosphoric Acid by Lorenz's 
Method. H. Nevsaverand E. Worrerts (Zeitsch. anal. Chem., 
1919, 58, 445—448).—The filtrates, precipitates, etc., obtained in 
Lorenz’s method (A., 1901. ii, 278) are partially neutralised with 
ammonia, and the molybdic acid is precipitated at 80° by the 
addition of an excess of sodium phosphate; the vellow precipitate 
is collected, dissolved in ammonia, the phosphoric acid precipitated 
by the addition of magnesium nitrate, the precipitate removed, 
and the filtrate concentrated. Ammonium molybdate crystallises 
out, and is purified by recrystallisation, first from very dilute 
ammonia solution, and then from water. W. P. S. 


The Uranyl Radicle as a Chromophore. Arno Mitizr 
(Zeitsch. anorg. Chem., 1919, 109, 235—274).—The colour of a 
large number of uranyl salts is considered; the colour is, in 
general, yellow, but the presence of hydroxyl or keto-groups, par- 
ticularly in the a or ortho-positions, displaces the colour strongly 
towards the red. The benzene nucleus also acts strongly in dis- 
placing the colour towards the red end of the spectrum, particu- 
larly when the uranyl group is directly connected with phenolic 
oxygen. The author has tabulated the formule, crystal system, 
melting point, solubility in water. alcohol. and ether, and colour 
of fifty-five monocarboxylic. dicarboxylic, hydroxy-carboxylic, 
phenolearboxylic, and polycarboxylic acid salts of the uranyl 
group. The method of preparation and the properties of fifty- 
two uranvl salts of aromatic and aliphatic acids of various types 
are described. J. F. 8. 


Some Compounds of Zirconium and the Hydrolysis of 
its Salts. Ep. Cuauvener (Ann. Chim., 1920, fix], 13, 59—86).— 
A résumé of work already published (compare A., 1914, i, 321; 
1917, ii, 264, 321, 322, 374, 416; 1918, ii, 234, 269, 321). 
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Alloys of Gold and Silicon. Ciara pi Capua (Atti BR. Accad, 
Lincet, 1920, [v], 29, i, 111—114).—Warren (A., 1893, ii, 474) 
and Vigouroux (A., 1896, ii, 600) have shown that gold forms an 
alloy with silicon. The author has studied the diagram of state 
of the system gold, of 0°999 purity and silicon containing 4—5% 
of impurity, mostly iron, being used. Fusion and cooling of the 
mixtures were carried out in a rapid current of hydrogen. Owing 
to the low thermal conductivity of silicon, the duration of the 
arrests of the cooling was very irregular, and yielded no inform- 
ation. The cooling results show that gold and silicon are miscible 
in all proportions in the liquid condition, that they form no com- 
pounds, and that they are non-miscible in the solid state, at any 
rate within the limits of the experimental accuracy attained. 
The eutectic alloy melts at 370°. With the alloy containing 85% 
of silicon, no retardation corresponding with the solidification of 
the eutectic is observable, but microscopic examination reveals 
crystals of gold scattered throughout the mass; the formation of 
mixed crystals at this concentration is therefore excluded. Almost 
all the alloys rich in silicon exhibit at the surface a golden-yellow 
globule, which is sharply detached from the greyish-blue, metallic 
block, and contains a greater proportion of gold than the mixture 
from which it is formed. A similar globule has been observed 
with silicon-silver alloys (compare Arrivaut, A., 1908, ii, 1035) 
and with silicon—aluminium alloys (compare Fraenkel, A., 1908, 
ii, 592), and its formation is certainly due to the fact that silicon 
solidifies with increase of volume. Hence, during the solidifica- 
tion, the part which solidifies last, namely, the eutectic, is forced 
upwards and forms the globule. 

The melting point of gold is lowered by about 800° by 6—7% 
of silicon. 

Microscopic examination of the alloys fully confirms the results 
of the thermal analysis. ee 


Ammonium Pentahalogenoruthenates. A. Gurpter (Zeitsch. 
anorg. Chem., 1919, 109, 187—212).—Polemical. A criticism of 
statements as to ruthenium and its double chlorides in a paper by 
Mylius and Mazzucchelli (A., 1915, ii, 491), in which it is shown 
that the method of preparation of ammonium _pentachloro- 
ruthenate suggested by these authors is not capable of giving this 
compound. [See also Gutbier and Trenkner, A., 1905, ii, 463.] 

J. F. 8. 
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Mineralogical Chemistry. 


Bismutoplagionite, a New Mineral. Eart V. SnHannox 
(Amer. J. Sci., 1920, [iv], 49, 166—-168).—A lead-grey, indis- 
tinctly fibrous mineral associated with pyrites, quartz, etc., was 
sent from Wickes, Montana. The streak is dark brownish-grey; 
D 5°35, H 2°8. The mineral is completely soluble in hot con- 
centrated hydrochloric acid, whilst the pyrites is only slightly 
attacked. In the analysis (I), the sulphur was estimated by differ- 
ence, the iron being assumed to represent pyrites; the insoluble 
portion also consisted mainly of pyrites. Deducting these impuri- 
ties, the recalculated composition II agrees with the formula 
5PbS,4Bi,8,, in which a small amount of the bismuth is replaced 
by antimony. 


PbS. FeS,. Sb.S,. Bi,S,. Insoluble. As,S,,CuS, Ag,S. Total. 
I. 30-21 1-25 3°37 45-62 18-88 traces 99-33 
II. 38-13 —_ 4-26 57-61 — —_— 100-00 

The ratio PbS:R,S, being the same as in plagionite, 
(5PbS,4S8b,8,), 

the mineral is placed in the plagionite group, together with 
liveingite (5PbS,4As,8.), rather than with galenobismutite 
(PbS,Bi,S8,). L. J. S. 


Hematite and Rutile formed by the Action of Chlorine at 
High Temperatures. H. E. Merwin and J. C. Hosrerrer 
(Amer. Min., 1919, 4, 126—127).—In the course of experiments on 
the removal of iron from clay pots by leading chlorine into the 
covered pots, heated in a gas-fired furnace at 1000—1100°, when 
they were removed from the furnace directly after the chlorine 
treatment, a deposit of hematite crystals was found on the outer, 
upper portion of the pot where chlorine and vaporised ferric chloride 
had come into contact with the products of combustion of the 
furnace. The crvstals were in the form of rhombohedra with 
perfect faces. On the inside of one of the pots were found crystals 
of rutile in the form of very thin, twinned plates. The formation 
of ervstals of hematite and rutile from vapours containing ferric 
chloride or titanium chloride has been previously recorded. 


E. H. R. 


Calcite from New York State. H. F. Garpner (Amer. Min., 
1920, 5, 3—5).—Enormous crystals (180 kilos.) of calcite of a dull 
lavender or violet colour were obtained from a cave in a limestone 
quarry at Sterlingbush, Lewis Co.. N.Y. These have been grouped 
as a cave in the New York State Museum at Albany, and by trans- 
mitted lamp light show a deep rose-red to light pink colour. They 
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contain Fe 0-08, Mn 0-12, Mg 0°09, corresponding with FeCO, 0-17, 
MnCO, 0°25, MgCO, 0°32. Neodymium, to which the colour is 
attributed (A., 1917, ii, 209), is present in amounts too small for 
analytical recognition. L. J. S. 


Latent Heat of Fusion of Cristobalite. E. W. Wasnsurn 
(J. Amer. Ceram. Soc., 1919, 2, 1007—1008).—The author assumes 
that, in binary systems containing some alumina and a large pro- 
portion of silica, the solute exists in the form of molecules having 
simple molecular weights, and calculates the latent heat of fusion 
of cristobalite by means of the law regulating the lowering of ™ 
fusion point of dilute solutions, —_ the formula L= RT?/At. 
where L=the latent heat of fusion, 2?=the gas constant (2 cal. ¥ 

7=the absolute melting point of scbiaheleas (1983° abs.) (1610° is 
ne melting point of the eutectic for binary mixtures of alumina 
and silica containing 87 per cent. of silica and 13 per cent. of 
alumina), ¢=the lowering of the freezing point (1710—1610°), and 
r=the molar fraction of the solute. 

Assuming the solute is sillimanite, Al,Si0;, / = 6950 cal. per mol. : 
on the less probable assumption that the solute is alumina, AI,O,. 
L=6360 cal. per mol. Giving greater weight to the former assump- 
tion, the author suggests that the latent: heat of fusion of cristobalite 
is 6800 cal. per mol. If the molecules of the solute are associated, 
and so ought to be represented by layer integers in the formule, the 
heat of fusion obtained by calculation in this manner is too large. 


A. B. 8. 


Fusion and Transition Phenomena of Spodumene. F. 
MetssNER (Zeitsch. anorg. Chem., 1920, 110, 187—195).—The 
transition from a- to B-spodumene proceeds rapidly when the mineral 
is heated above 1600°. Experiments were made with the object of 
determining whether the transition is reversible. The spodumene 
was first heated for one and a-half hours at 900° to start the change 
into the B-form, and then samples, of varying degrees of fineness, 
were heated for varying periods at temperatures from 800° to 900°, 
the course of change being followed by density determinations. In 
every case the change into the B-form proceeded, no evidence of 
reversibility being obtained. The transition could be detected by 
optical means, in the case of thin cleavage plates, after heating for 
three hours at 720°, that is, 150° lower than the minimum tempera- 
ture at which a change of density can be detected. In agreement 
with the work of Ballo and Dittler (A., 1912, ii, 758), no evidence 
of reversibility could be detected by thermal allele The so-called 

y-form of spodumene, which crystallises from the molten material, 
has heen examined and compared with the B-form. In all proba- 
bility the two forms are identical. The refractive indices are not 
appreciably different, and the difference between the melting points 
observed by the above authors (1380° for the B-form and 1290° for 
the y- -form) is probably due to the low fusion and crystallisation 
Velocity of the substance. ‘E. H. R. 
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Echellite, A New Mineral. N. L. Bowen (Amer. Min., 1920, 
5, 1—3). —This occurs as small, white, spheroidal masses of radiating 
fibres in a basic igneous rock at the Sextant portage, Abitibi river, 
northern Ontario. The optical characters point to orthorhombic 
symmetry; a=1°530, B=1°533, y=1°545; positive. It is easily 
decomposed by hydrochloric acid. Analysis: 


SiO,, Al,O, CaO. BaO. NaO. KO. 4H,0O. Total. 
34-5 40-0 7-2 nil 41 trace 14-4 100-2 


gives the formula (Ca,Na,)O,2A1,0.,3Si0,,4H,O. The name echell- 
ite (from French, échelle, ladder) alludes to the stepped ratios, 
1, 2, 3, 4, in this formula. ‘The ratio CaO: Na,O=2:1. The mineral 
shows certain resemblances to the zeolites, but in the latter the ratio 
Al,O,:(Ca,Na,)O is nearly always 1:1. The formula is written in 
the form (Ca, Na.) Al(OH), Al (SiO,)- ,3H,O to show a relation to 
zoisite. L. J. 8. 


Zebedassite, a New Hydrated Silicate of Aluminium and 
Magnesium from Zebedassi in the Pavian Apennines. 
Amaia Brvusont (Rend. R. Ist. Lombardo Sci. Lett., 1917, fii], 50, 
646—650; Riv. Min. Crist. Ital., 1918, 50, 74—79).—The mineral 
fills fissures in an altered rock found as loose blocks on a hill of 
serpentine at Zebedassi, near Volpedo. The rock (partial anal. I) 
has probably been derived from granite or gneiss. The new mineral 
forms white, fibrous aggregates with silky lustre. The fibres have 
straight optical extinction, and are probably orthorhombic; 
n=1'51—1°'53, D 2:194, H 2. The mineral is easily soluble in acids 
with separation of gelatinous silica. Some water is lost over sul- 
phuric acid, and between 105° and about 200° the loss is 2°40%. 


Analysis TT of material dried at 105°: 
H,O 


SiO..." Al,O,. FeO, CaO. MgO. (over 105°). Total. 
1. 47:06 980 809 0:82 23-58 9-01 = 
IT. 50-27 12-90 oni aes 26-98 10-49 100-64 


In the earlier publication the formula is given as 
9H,0.2A1,0.,11M¢0,13Si0., 
but in the later it is written more simply as 
4H,0,A1,0.,5Mg¢0,6Si0, 
or H,Al,Mg.(SiO,),. The mineral is near neolite. 
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Analytical Chemistry. 


Analytical Weighing. Horace L. Wetts (J. Amer. Chem. Soc., 
1920, 42, 411—419).—-The author advocates the use of the short 
swing method of weighing in place of the more tedious long swing 
method so often advocated in text-books. E. H. R. 


A Nephelometer. Cuartes Cafineveau and Renf AUDUBERT 
(Compt. rend., 1920, 170, 728—731).—The construction of the 
nephelometer is based on the formula 7/J,=1—e-8™M*, where I 
and 7, are the intensity of the transmitted and incident light respec- 
tively and M the total mass of the particles in suspension in the 
medium. The absorption of the medium is compensated by a prism 
of very slight angle, of neutral tinted glass. It is shown that the 
displacement, 2, of this prism for the compensation is a linear 
function of J/, and consequently the value of Mf may be read off 
directly on a scale. [See, further, J. Soc. Chem. Ind., 1920, 350a. | 


W. G. 


Machine for Washing Precipitates. Eric Sinkinson (Analyst, 
1920, 45, 94—-97).—The funnel containing the filter and precipi- 
tate to be washed is supported in a ring at one end of a counter- 
poised rocking arm; the latter is connected with a commutator to 
reverse a motor actuating the valve on the water supply. When 
the motor is started, the valve is opened and water is admitted 
through a rotating jet on to the precipitate. As soon as a certain 
weight of water has collected in the funnel, the rocking arm is 
depressed, the motor is reversed, and the valve closed. As soon as a 
sufficient quantity of water has passed from the funnel, the rocking 
arm rises, the motor is thus again reversed, and water admitted to 
the funnel, and so on. W. P. S. 


New, Simple and Rapid Process for Collecting and 
Characterising the Films Produced by Metalloids and 
Metals capable of being Volatilised by Heat. Ap. Bray 
(Compt. rend., 1920, 170, 661—663).—A simple portable appara- 
tus is described for use in the field by prospectors in the examina- 
tion of minerals. It consists essentially of two plates of mica, suit- 
ably mounted, on one of which the mineral is heated in the blowpipe 
flame, the second being so adjusted as to condense and collect the 
resulting volatile vapours. To the film thus obtained the usual 
tests, for characterising the metals present, may be applied. By 
suitably regulating the flame temperature it is possible to obtain 
successive films from the different metals or metalloids present in 
the mineral. W. G. 


The Titration of Mixed Acids by Conductivity Methods. 
I. M. Koutrnorr (Rec. trav. chim., 1920, 39, 280—302).—For the 
most part, the results confirm the work of Meerburg (compare A.., 
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1919, ii, 518). It is not possible to estimate lactic acid in gastric 
juice by the conductivity method, although the total acidity of the 
juice may be readily determined by this method. 

The method is suitable for estimating, with a very fair degree 
of accuracy, either small amounts of weak acids, such as acetic 
acid, mixed with larger amounts of strong acids, such as hydro- 
chloric acid, or vice versa, and may be applied, therefore, to the 
estimation of mineral acids in vinegar. Weak bases may similarly 
be estimated in the presence of strong bases by’ the conductivity 
titration method. W. G. 


A Simple, Rapid Method for the Estimation of Halogen 
in Organic Substances. W. A. Van Winkie and G. McP. 
Smitu (J. Amer. Chem. Soc., 1920, 42, 333—347).—A simple and 
accurate combustion method has been developed for the estim- 
ation of chlorine, bromine, or iodine in readily volatile organic 
compounds. The weighed material is volatilised with air from a 
specially designed sample holder, and is passed through a quartz 
tube heated for a leneth of about 25 em. at 900—-1000°. The 
products of combustion pass to an absor ption apparatus containing 
an absorbing solution, prepared by mixing 25 c.c. of 5.V-sodium 
hydroxide solution with 10 c.c. of 2N-sodium sulphite solution. 
The sulphite serves to reduce any oxy-halogen salts formed. The 
time taken for the combustion is from one to two hours. The 
excess of sulphite in the absorbing solution is then oxidised with 
potassium permanganate, and the halogen estimated by the 
Volhard process. The method was used for the analysis of ethy| 
bromide, ethyl iodide, ethylene chloride, bromobenzene, ally! 
bromide, chloroform, chloropicrin, and a number of other com- 
pounds, and gave results equal or superior to those given by the 
Carius method. With a slight modification of the apparatus, 
equally good results were obtained for less volatile substances, such 
as hexachlorobenzene, m-chloronitrobenzene, and };+bromoaniline 


E. H. R. 


Detection of Chloride in the Presence of Bromide. Cari 
Faurnott (AK. Danske Vidensk. Medd. Math. Phys., 1919, 2, 
No. 9, 1—16; from Chem. Zentr., 1920, ii, 424).—-Hager’s method, 
which depends on the separation of the silver haloids from one 
another by taking advantage of their differing solubilities in 
ammonia and ammonium sesquicarbonate solution, is modified by 
the substitution of very dilute ammonia to which a little silver 
nitrate is added, in order to depress the solubility of silver bromide 
without sensibly altering that of silver chloride. Potassium nitrate 
is also added to prevent the possibility of the formation of colloidal 
solutions (0°25 mol. NH,+0°01 mol. AgNO,+ 0-25 mol. KNO, or 
0-50 mol. NH; + 0°05 mol. AgNO, + 0°25 mol. KNO, per litre). 

H. W. 


Chlorides in Water Analysis. E. Matmesac (J. Pharm. Chim., 
1920, [vii], 21, 263—268).—Results of analyses of various waters 
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are recorded, and attention is directed to the fact that the quantity 
of chlorine present affords a useful indication of the presence or 
absence of animal-polluting substances, especially when the normal 
chlorine content of the water is known. Ww. Bo De 


Estimation of Chlorides in Whole Blood. J. Harotp 
Austin and Donatp D. Van Styke (J. Biol. Chem., 1920, 41, 
345—348).—The protein is precipitated from the blood by picric 
acid, or by a mixture of picric and nitric acids. The protein-free 
filtrate is then treated with silver nitrate, a quantitative precipita- 
tion of the total chlorides being obtained. The final titration 
may be carried out by the Van Slyke-Donleavy process (A., 1919, 
ii, 239). J.C. D. 


The Estimation and Kinetics of Hypoiodous Acid in Acid 
Solution. Victor Corman (Bull. Soc. chim., 1920, [iv], 27, 
234—239).—Hypoiodous acid reacts almost instantaneously with 
phenolic compounds, giving stable iodo-compounds (compare T., 
1919, 115, 1040), and on this is based the method for estimating 
this acid in the presence of free iodine or other iodine compounds. 
To a known, suitable volume of the liquid under examination, 
potassium iodide is added, and, after acidifying, if necessary, the 
free iodine is titrated with standard thiosulphate. This operation 
is then repeated, but an excess of phenol is added before the 
potassium iodide. The difference in the amount of iodine found 
by these two titrations is a measure of the amount of hypoiodous 
acid present. An examination of the reversible action 21,+ 
HIO,+2H,0 = 5HIO shows that the velocity of formation of 
hypoiodous acid is that of a bimolecular reaction. Similarly, 
measurements of the velocity of decomposition of the acid show 
that this change is also bimolecular. W. G. 


Gravimetric Analysis. XII. Estimation of Sulphuric 
Acid. II. L. W. Winker (Zeitsch. angew. Chem., 1920, 33, 
59-—60).—Investigation of the precipitation of sulphuric acid as 
barium sulphate showed that when the acidity of the solution was 
reduced to V/100 by the addition of potassium carbonate or 
ammonia, the solution then boiled, treated with barium chloride 
solution, and the precipitate collected after eighteen hours, the 
weight of the precipitate, dried at 130° (about 0-3 gram), required 
to be multiplied by 1°0045 to obtain the correct weight. If the 
precipitate was ignited before being weighed, the factor was 
10099. It was proved that the barium sulphate dried at 130° 
lost a small quantity of sulphuric acid when ignited. If sodium 
carbonate was used for the neutralisation of the sulphuric acid, the 
results obtained were not concordant. W. P. &. 


The Kjeldahl Method for the Estimation of Nitrogen. 
I. K. Puerps and H. W. Davupr (J. Assoc. Off. Agric. Chem., 
1919, 3, 218—220).—By using 0°7 gram of mercuric oxide, 
10 grams of potassium sulphate and 25 c.c. of sulphuric acid, with 
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from 0°2 to 0:4 gram of substance, it was found that the Kjeldah| 
method was trustworthy for the estimation of nitrogen in the 
following compounds: glucosamine hydrochloride, isatin, atropine, 
cocaine, nicotinic acid, alkaloids, including caffeine, quinoxaline 
hydrochloride, 2-methyl-4-quinazolone, and 3-phenyl-2-methy]-4- 
quinazolone. The hydrolysis required 2°5 hours. W. P.S. 


Use of Potassium Permanganate in Estimating Nitrogen 
by the Kjeldahl Method. Witiiam Frear, Water Tuomas, 
and H. D. Epmtston (J. Assoc. Off. Agric. Chem., 1919, 8, 
220—224).—In estimating nitrogen in a number of different 
fertilisers, there was a considerable loss of nitrogen when perman- 
ganate was added at the end of the acid digestion period; the 
extent of the loss depended on the amount of permanganate added, 
and more particularly on the time at which the addition was 
made. If the addition was delayed for two minutes after the 
burner had been removed, there was no loss of nitrogen. 


wm. S. 6 


A Modification of the Apparatus for the Estimation of 
Arginine Nitrogen by Van Slyke’s Method. Guzorce E. Hoi 
(J. Amer. Chem. Soc., 1920, 42, 611—612)—A modified 
apparatus for the Van Slyke estimation of arginine consists of a 
Kjeldahl flask fitted with a cork, which carries a tap funnel for 
the addition of water at the end of the potassium hydroxide diges- 
tion, and the elongated, water-jacketed tube of a Kjeldahl still- 
head. This arrangement obviates loss of material by bumping, or 
of ammonia in the transference from one vessel to another, in the 
ordinary procedure. J. K. 


Distillation of Ammonia. B. 8. Davisson (J. Ind. Eng. 
Chem., 1920, 12, 176—177).—For the distillation of ammonia in 
the estimation of nitric nitrogen (A., 1919, ii, 242), the most trust- 
worthy results are obtained by the use of a condenser of block 
tin and the scrubber previously described (A., 1919, ii, 296). In 
using this apparatus with the ordinary Kjeldahl process, the 
following method of distillation removes the last traces of ammonia 
from the condenser without unduly increasing the volume of liquid 
in the receiving flask, which leads to hydrolysis of the indicator 
salt. The solution is slowly distilled for twenty minutes, so as to 
collect about 80 c.c. of distillate, the condenser then drained, and 
the distillation continued for another fifteen minutes. The 
receiver is then covered to prevent absorption of carbon dioxide, 
and the distillate cooled and titrated. C. A. M. 


Volumetric Estimation of Ammonia in Blood. P. Gerarp 
(Compt. rend. Soc. Biol., 1919, 1186; from J. Pharm. Chim., 
1920, [vii], 21, 236—237).—Ten c.c. of the blood are collected in 
potassium oxalate solution in a test-tube 22 em. in depth, 10 c.c. 
of 29% sodium carbonate solution and 2 c.c. of octyl alcohol are 
added (the alcohol prevents excessive frothing), and air is aspirated 
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through the mixture at the rate of 3 jitres a minute for about 
seventy minutes. The test-tube is connected with an absorption 
vessel containing a definite quantity of 1 /100-sulphuric acid, 
which absorbs the ammonia, and the excess of acid is titrated 
subsequently with sodium hydroxide solution, using methyl-orange 
as indicator. Ww. #. & 


Estimation of the Nitro-group in Aromatic Organic 
Compounds. JT. Carian, J. A. Russert HeEnperson, and N, 
StrarrorD (J. Soc. Chem. Ind., 1920, 39, 86—88r).—Although 
the nitro-group in many organic compounds may be estimated by 
reduction with titanium trichloride solution, the excess of the 
latter being titrated subsequently, in the case of a-nitro- 
naphthalene, o-nitroanisole, nitrotolyl methyl ether, and similarly 
constituted compounds, the results obtained are much too low, 
owing to the formation of chlorinated amines. If titanous 
sulphate is used in place of titanium trichloride, chlorination does 
not occur, and the results obtained are trustworthy. Methods 
involving the use of stannous chloride also possess the disadvantage 
that, in certain cases, chlorinated compounds are formed. A 
method depending on the reduction of the nitro-group with zinc 
and hydrochloric acid, and titration of the amine with sodium 
nitrite solution, yielded trustworthy results with such compounds 
as chloronitrobenzene-o-sulphonic acid, nitroanisole, p-nitrotoluene- 


sulphonic acid, etc. Wa ee 


The Acidimetric Estimation of Boric Acid. J. A. M. van 
Liempt (Rec. trav. chim., 1920, $9, 358—370).—Boric acid may 
be estimated electrometrically by measuring the hydrogen-ion con- 
centration of the solution after successive additions of standard 
alkali, providing a suitable excess of either mannitol, glycerol, or 
levulose is previously added. The volume of alkali added is 
plotted against the values of p,, and the curve shows a very 
marked inflexion at the neutralisation point if sufficient of the 
polyhydric alcohol has been added. W. G. 


Estimation of Available Oxygen in Sodium Perborate 
and in Perborate Soap Powders. H. Trickerr (Analyst, 1920. 
45, 88—91).—Titration of the perborate with permanganate solu- 
tion is not very trustworthy; the best results are obtained by add- 
ing a slight excess of the perborate solution to a definite quantity 
of V/10-permanganate solution acidified with sulphuric acid, and 
then titrating the excess with permanganate solution. The 
temperature of the solution should be about 15°, and the acidity 
5% of sulphuric acid, calculated on the total volume. The gaso- 
metric method for the estimation of perborate by means of per- 
manganate is untrustworthy. A gasometric method depending 
on the decomposition of the perborate with hypochlorite is 
described. The perborate solution is treated in a nitrometer with 
sodium hypochlorite solution, and the volume of oxygen measured 
after the mixture has been shaken for five minutes. This method 
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may be applied directly to perborate soap powders, and the results 
obtained agree with those yielded by the usual iodometric method. 
ee 


Estimation of Carbon. L. Lescaur (J. Pharm. Chim., 1920, 
[vii], 21, 257—-263).—The organic substance is mixed in a covered 
silver crucible with a mixture consisting of equal weights of sodium 
nitrate and potassium nitrate, sodium hydroxide solution (free 
from carbonate) is added, the whole is dried, and then fused. 
After cooling, the mass is dissolved in water, ammonium chloride 
and calcium chloride are added, and the resulting calcium 
carbonate is collected, washed, and titrated with J /1-hydrochloric 
acid, using methyl-orange as indicator. [See, further, J. Soc. 
Chem. Ind., 1920, May.] fe et 


Rapid Method for the Estimation of Carbon in Organic 
Mixtures, particularly in Urine. L. Lescmur and O. Durrizvx 
(Compt. rend. Soc. Biol., 1919, 82, 1417—-1418; from Chem. 
Zentr., 1920, ii, 427).—The specimen, containing 100—200 mg. ot 
carbon, is heated in a suitable vessel, preferably a silver crucible 
provided with a lid and exit tube, with an excess of sodium hydr- 
oxide (about 50 c.c. of a N-solution), and 10 grams of a mixture 
of equal amounts of potassium and sodium nitrates until vapours 
are no longer evolved, and finally to redness for a short time. The 
product is dissolved in hot water, and the alkali carbonate formed 
is estimated titrimetrically. H. W. 


Combustion by the Sulphochromic Mixture of Organic 
Compounds containing Chlorine. J. Guyor and L. J. Simoy 
(Compt. rend., 1920, 170, 734—-736).—The method of oxidation 
of methyl esters by a mixture of sulphuric and chromic acids 
(compare this vol., i, 284) has been extended to chloro-compounds 
with success. It is necessary to interpose between the reaction 
vessel and the gas burette, where the carbon dioxide is measured. 
an amalgamated spiral of copper to retain the chlorine. In 
addition, in some cases there is a tendency to form carbonyl 
chloride, but this can be overcome by using an excess of chromic 
acid. 

Theoretical results were obtained with methyl chlorosulphonate 
and chloroformate, but in the case of the ethyl esters, the ethy! 
group did not readily undergo oxidation. It is of interest to note 
that, whereas acetic acid did not undergo oxidation by this method 
(loc. cit.), its chloro-derivatives are completely oxidised. This 
difference is confirmed by a comparison of the behaviour of 
hydrocarbons and their chloro-derivatives towards this oxidising 
agent, W. G. 


Estimation of Mineral Constituents in Organic Sub- 
stances, especially those containing Phosphorus. J/. 
GrossrELD (Chem. Zeit., 1920, 44, 285—286).—The addition of 
magnesium acetate solution is recommended; after the mixture 
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has been dried, it is readily ignited, and the ash is free from 
unburnt carbon. Allowance must be made for the amount of 
magnesium oxide added as acetate. W. P.S. 


Explosion during the Separation of Potassium by the 
Perchlorate Method. A. F. Josep and F. J. Martin (J. Soc. 
(hem. Ind., 1920, 39, 947).—To estimate sodium in a plant ash, 
the potassium was separated by precipitation as perchlorate, the 
filtrate and alcoholic washings (containing the sodium and excess 
of perchloric acid) were evaporated, and the sodium estimated as 
sulphate. On one occasion, when the alcoholic solution had been 
evaporated to a volume of a few c.c., violent explosion occurred. 
Possibly, some non-volatile substance derived from the alcohol 
reacted with the concentrated perchloric acid. Ww. Fe. 


Estimation of Magnesium in Blood. W. Denis (J. Biol. 
Chem., 1920, 41, 363--365).—The citrated plasma, serum, or 
whole blood is precipitated by three volumes of 6°5% trichloroacetic 
acid solution. The filtrate is used for the estimation of calcium, 
which is precipitated as oxalate by Lyman’s method (A., 1917, 
ii, 271). The filtrate from the calcium is evaporated to dryness 
in a platinum dish with a small volume of 10% sulphuric acid and 
ignited over a free flame for two or three minutes. The cooled 
residue is dissolved in a small volume of distilled water, and the 
magnesium is precipitated as ammonium magnesium phosphate. 
An indirect estimation of the magnesium in this precipitate is 
then made by an estimation of the phosphate present by the 
nephelometric method with the strychnine molybdate reagent. 


J. Cc. D. 


Estimation of Mercury by Gliickmann’s Method and 
Modifications of the same. ArtTHuR ABELMANN (Zeitsch. anal. 
Chem., 1919, 58, 443—445).--The method (compare Peters, A., 
1900, ii, 576) is liable to give untrustworthy results, owing to the 
solubility of mereury oxalate and the formation of basic salts, but 
this may be prevented by the addition of 2—3 cc. of 5N-nitric 
acid to the mercury solution, using a large excess of oxalic acid 
for the precipitation, and introducing 50 c.c. of saturated 
potassium nitrate solution before the excess of oxalic acid is 
titrated with permanganate. W. P. S. 


Estimation of Mercury in Organic Compounds. A. Wésrr 
(Zeitsch. angew. Chem., 1920, 33, 63—64).—The organic matter 
is destroyed by heating 0°5 gram of the substance with 5 c.c. ef 
sulphuric acid in a flask fitted with a tapped funnel and a delivery 
tube connected with a Peligot tube cooled externally with water ; 
l ce. of concentrated hydrogen peroxide solution is added, drop 
by drop, through the funnel, and the heating is continued until 
sulphur trioxide fumes appear in the Peligot tube and a clear 
solution is obtained in the flask. The contents of the latter are 
then cooled, diluted, 1 gram of sodium chloride is added, the mix- 
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ture neutralised with sodium hydroxide, and, together with 
rinsings from the Peligot tube, diluted to 100 c.c. The mercury 
is estimated in this solution by the iodometric method described by 


Rupp (A., 1908, ii, 1073). Ww. F.& 


Detection of Manganese and Zinc in the Presence of 
Phosphates or Oxalates. H. Wesrer (Ber. Deut. Pharm. Ges., 
1920, 30, 142—145; Pharm. Weekblad, 1920, 51, 381—385).— 
In the presence of phosphates, manganese is precipitated as phos- 
phate when its solution is treated with ammonia or ammonium 
sulphide; the precipitate does not dissolve in an excess of the 
reagents, and ammonium chloride does not prevent the precipita- 
tion. When oxalates, but not phosphates, are present, the man- 
ganese remains in solution when treated with ammonia, etc. Zinc 
is not precipitated by an excess of ammonia and ammonium 
chloride, even in the presence of oxalates and phosphates. 

ww... 8 


Gravimetric Estimation of Manganese in Iron Ores and 
in the so-called Manganese Ores. Bator (Bull. Sei. 
Pharmacol., 1919, 26, 514—516; from Chem. Zentr., 1920, ii, 425). 
—The ore (0°25 gram, or 0°5—-1 gram in the case of low man- 
ganese content) is fused with sodium peroxide in a nickel crucible. 
The cold, fused mass is dissolved in warm water (250 c.c.), and 
any manganate or permanganate is reduced by cautious addition 
of 95% aleohol. The filtered oxides of iron and manganese are 
dissolved by warming in a mixture of hydrochloric acid (10 c.c.), 
nitric acid (10 c.c.), and water (20 c.c.); the solution is treated 
with ammonia, diluted to 200 e.c., and heated to boiling. It is 
then treated with a suspension of barium carbonate in small 
quantities at a time until the supernatant liquor is no longer 
yellow. The precipitate is allowed to subside, and is then filtered. 
Excess of barium is removed from the combined filtrate and wash- 
ings by means of ammonium sulphate, and the cold filtrate (which 
is diluted to 500—700 ec.c.) is treated drop by drop with bromine 
until distinctly yellow in colour; ammonia is added in excess, and 
the mixture is heated to boiling. The precipitated manganese 
oxide is ignited and weighed as Mn.Q,. i 


Volumetric Estimation of Manganese. Pavurt Nicorarnot, 
Antotne Rictapr, and Max Getoso (Compt. rend., 1920, 170, 
808—810).—In using Knorre’s method for the volumetric estim- 
ation of manganese, the manganese being precipitated by 
ammonium persulphate as the dioxide, and this precipitate redis- 
solved in an excess of some reducing solution, which in its turn is 
titrated with standard permanganate, the theoretical factor for 
the calculation is 1 gram of iron=0-4917 gram of manganese. In 
practice, it is found that this factor varies, owing to slight vari 
ation in the composition of the manganese dioxide precipitate. 
These variations are shown to be due to the presence of iron, the 
factor being 0°498 in the absence of iron and 0-4929 in the presence 
of 40% of iron. The acidity of the solution in which the pre 
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cipitation occurs also has some influence, as when there is above 
10% of sulphuric acid the precipitation of the manganese is 
incomplete. W. G. 


The Gravimetric Estimation of Molybdenum as Sulphide. 
Jan Sréxpa-Béum and Jarostav VostkEeBaL (Zeitsch. anorg. 
Chem., 1920, 110, 81—103).—The difficulties attending the estim- 
ation of molybdenum as sulphide can be avoided if the pre- 
cipitation is carried out in presence of formic acid and certain 
precautions are taken. In presence of mineral acids, or even 
acetic or oxalic acid, precipitation is incomplete, on account of the 
formation of colloidal solutions. The molybdenum must all be 
present as molybdate, and any trace of reduced molybdenum must 
be first oxidised by means of nitric acid. The following procedure 
is recommended for carrying out a determination. A quantity of 
solution is taken containing from 0°] to 0°3 gram of molybdenum 
trioxide, and is diluted with water to 200—300 c.c. Sufficient 
formic acid is then added to give a 5% solution of free acid. If 
less than this quantity of formic acid is used, colloidal solutions 
of molybdenum sulphide are liable to be formed, but more acid is 
not detrimental. If only small quantities of electrolytes are 
present in solution, it is advisable to add a small quantity of pure 
potassium chloride, up to 0°75%, calculated on the total volume of 
the solution. Directly the formic acid has heen added, a rapid 
stream of hydrogen sulphide, free from acid, is passed through 
the solution, for the first half hour in the cold and then for one 
to one and a-half hours at 40—50°. Alternatively, the hydrogen 
sulphide may be passed for two hours into an alkaline solution of 
the molybdate (alkaline with ammonia or potassium hydroxide), 
the formic acid then added, and the solution heated for one hour 
on the water-bath. The precipitated molybdenum sulphide is 
washed by decantation, filtered on a Gooch crucible, and dried in 
a current of carbon dioxide, first at 100°, then at 250°. It is 
then cooled in the current of gas and weighed, since it is hygro- 
scopic, in a weighing bottle. The product obtained when these con- 
ditions are observed is shown to have the exact: composition MoS8.. 

The sulphide prepared as above has a brownish-black to choco- 
late colour. Heated in air at 126°, it oxidises considerably, and 
in a current of oxygen, oxidation takes place at a lower tempera- 
ture with incandescence. but complete oxidation to MoO, is only 
brought about with difficultv. The freshly precipitated sulphide 
can he digested with cold concentrated formic acid for twenty-four 
hours without any appreciable quantity of molybdenum passing 
into solution. The most delicate test for traces of molybdenum 
is shown to be the stannous chloride—thiocvanate—ether test, by 
means of which 1 part of molybdenum in 625,000 parts of water 
can readily be detected. E. H. R. 


[Reactions of Osmium Tetroxide]. C. A. Mrrcnetu (Analyst, 
1920, 45. 125—-127).—It was shown by Schliittig and Neumann 
(Die Ersengallustinten, 1890, 16) that to produce a permanent 


ii. 336 ABSTRACTS OF CHEMICAL PAPERS. 


coloration with iron salts (that is, an ink) a substance must contain 
three hydroxyl groups in juxtaposition. The same rule applies to 
the colour reactions of osmium tetroxide, which yields an ink with 
gallotannic and gallic acids and with pyrogallol, but not with 
phenol or quinol. In very dilute solution osmic pyrogallate is at 
first violet, but almost immediately becomes greenish-blue, and when 
applied to paper gives a deep violet-black coloration. The reaction 
affords a sensitive test for osmium tetroxide, the distinctive blue 
coloration being obtained on adding a trace of solid pyrogallol to 
a solution containing a few drops of 1% osmium tetroxide solution. 
The vapour from boiling “ osmic acid ” solution will develop recent 
finger prints on paper, and conversely a slightly greasy finger print 
affords a test. for osmium tetroxide, traces of organic substances 
left. by the finger giving permanent grey to black colorations owing 
to the reduction of the osmium tetroxide to osmium. C. A. M. 


Estimation of Trimethylene Glycol in Distilled Glycerol 
(Dynamite Glycerin) and in ‘First Runnings.’’ ©. A. 
Rosaun (Zeitsch, anal. Chem., 1919, 58, 433—442).—The quantity 
of trimethylene glycol present may be calculated from the water 
content and specific gravity of the sample. The water is estimated 
by drying 2 grams of the sample on asbestos under reduced pressure 
over phosphoric oxide. Tables and graphs are given, and reference 
to these gives the percentage of trimethylene glycol directly. [See, 
further, J. Soe. Chem. Ind., 1920, 314a] W. P. S. 


The Use of Aromatic Sulphochloroamides as Reagents. 
ALBERT BerTHELOoT and M. Micuer (Bull. Sci. Pharmacol., 1919, 
26, 401-407: from Chem. Zentr., 1920, ii, 425—426).—-Neutral or 
alkaline solutions of sodium p-toluenedisulphochloroamide (chlor- 
amine-7') yield characteristic colorations, particularly with poly- 
hydroxy-phenols and other substances of phenolic nature which, to 
a certain extent, depend on the concentration of the solutions, the 
quantity of reagents, the nature of the solvent, and the tempera- 
ture, and, under definite conditions, are suitable for the character- 
isation of the individual substances. When, for example, 1 c.c. of a 
cold saturated solution of chloramine-7' (about. 15%) is treated with 
4 c.c. of a 10% solution of the dihydroxvbenzenes, a green coloration 
which becomes yellow is observed with resorcinol, whilst catechol 
gives an amethyst and quinol a currant-red coloration, which 
rapidly becomes brown; the effects are still noticeable at dilutions 
1:10,000, 1:50,000, and 1:1000 respectively. a-Naphtho! solution 
(1%, 4 ec.) gives a violet shade in the cold, whilst B-naphthol gives 
no coloration in the cold, but an immediate brownish-red colour in 
hoiling solution ; the extreme dilutions are 1:50,000 and 1:100,000. 
Similar but less characteristic effects are produced by p-sulphodi- 
chloroaminobenzoic acid (halazone) in sodium carbonate solution 
and by ptoluenesulphodichloroamide (dichloramine-7) in dichloro- 
ethylene, which may be useful for the identification of substances 
insoluble in water. H. 
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Detection and Characterisation of Dextrose in Plants 
by a New Biochemical Method. Em. Bourquetor and M. 
BripeL (Compt. rend., 1920, 170, 631—635).—It has previously 
been shown (compare A., 1913, i, 542) that 82°6% of the dextrose 
in solution in 70% methyl alcohol is converted by emulsin into 
8-methyl glucoside. It is now shown that this change occurs in the 
presence of other sugars, such as mannose, levulose, or arabinose, 
and the glucoside can be isolated in a crystalline form from the 
solution. This method can be used for the detection and estimation 
of dextrose in plants as follows. The dry plant material is 
extracted with boiling 80% alcohol, and the extract is evaporated 
to dryness. The residue is extracted with boiling ethyl acetate to 
remove resinous matters, and the residue is dissolved in a little 
water, and this solution is evaporated to dryness under reduced 
pressure. This final residue is dissolved in 70% methyl alcohol, and 
after the reducing power and rotation of the solution have been 
measured, emulsin is added and the liquid is left until no further 
change in the rotation occurs. The reducing power and rotation 
are again determined, and from these changes the amount of dex- 
trose present in the original plant material can be calculated, allow- 
ing for 82°6% of it having been converted into B-methyl-glucoside. 
If required, the glucoside may be isolated from the methyl]-alcoholic 
solution. W. G. 


A System of Blood Analysis. Supplement I. A Simpli- 
fied and Improved Method for the Estimation of Sugar. 
Orro Fortin and Hsien Wu (/. Biol. Chem., 1920, 41, 367—374). 
-In the method previously described (A., 1919, ii, 308) an error 
due to phenols is present. The authors now describe the prepara- 
tion of a modified reagent, which gives no colour with phenols, but 
reacts with cuprous copper in acid solution. The criticisms which 
have been levelled at these methods on the grounds of reoxidation 
are discussed, and a special type of sugar tube is described, use of 
which prevents this source of error. The method is now considered 
to be without. flaw. J.C. D. 


Double Polarisation Methods for the Estimation of 
Sucrose, and a Suggested New Method. Gzo. W. Rotre and 
L. F. Hoyt (J. Ind. Eng. Chem., 1920, 12, 250—253).—The rota- 
‘ory power before inversion is determined on clarified solutions con- 
taining 3% of monochloroacetic acid, within fifteen minutes of the 
addition of the acid, no inversion occurring within this period at 
the ordinary temperature. A portion of the solution is then heated 
in a tightly stoppered flask for thirty minutes in boiling water, 
and the rotatory power is determined after the cooled solution has 
been kept for at least two hours. When the Ventzke sugar scale 
is used the sucrose is calculated by the usual Herzfeld formula with 
the substitution of 141°0 for the Herzfeld inversion constant. The 
results agree well with those obtained by the use of invertase as 
hydrolyst. [See also J. Soc. Chem. Ind., 1920, May. | 
J. H. L. 
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Colorimetric Estimation of Glycogen. R. Tuizuty 
(J. Pharm. Chim., 1920, [vii], 21, 91—93).—Two c.c. of the 
neutralised glycogen solution are treated with two drops of iodine 
solution (iodine 1 gram, potassium iodide 2 grams, water 20 c.c,), 
and the reddish-brown coloration obtained is compared with those 


given by known amounts of glycogen under the same conditions. 
W. P.S. 


Specific Colour Reaction of Oxalates. V. Macri (Boll, 
Chim. Farm., 1920, 59, 73).—The colour reaction for oxalates 
described by Caron and Raquet (A., 1919, ii, 438) was published 
earlier by the author (A., 1917, ii, 511) as a reaction for detecting 
manganese salts. The author now finds that addition of an oxidis- 
ing agent, such as a hypochlorite, a dichromate, or hydrogen per- 
oxide, is unnecessary, since agitation of a solution of a manganese 
salt in the hot with a little alkali hydroxide causes absorption of 
atmospheric oxygen and formation of higher oxides of manganese, 
these giving the characteristic red coloration with an oxalate. The 
reaction does not take place in acid solutions. a. Sf. P. 


Approximate Estimation of Acetone and Acetoacetic 
Acid when present together in Urine. Emm Lenk and 
WaLTHER Haun (JMiinch. med. Woch., 1917, 64, 179; Zentr. 
Biochem. Biophys., 19, 262).—The Légal test was used for the 
detection of acetone and acetoacetic acid collectively and the Rimini 


ethylenediamine test for the detection of acetoacetic acid alone. The 
colours obtained in both tests diminished in intensity very rapidly. 
in applying the reactions the pigment solutions were diluted with 
water until the liquid was colouriess. Strongly coloured samples 
of urine must first be decolorised. Directions for performing the 
tests, together with tabulated data, are given. 
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A New Manometric Ureometer. Pavui Bopay (J. Pharm. 
Chim., 1920, [vii], 21, 62—64).—A description is given of a new 
ureometer, the two principal features of which are a piston with a 
ground surface fitting into the base of the ureometer and the addi- 
tion of a manometric tube to the graduated tube. The apparatus 
is figured in the original, and a detailed account of its structure and 
method of manipulation is given. W. G. 


Estimation of Urea in Blood. A. Stosse (Compt. ren. soc. 
biol., 1919, 42, 1402—1404; from Chem. Zentr., 1920, ii, 427).— 
Comparative estimations by Folin’s and the hypobromite method 
gave practically always discordant results. Hypobromite not only 
decomposes urea, but also other nitrogenous substances of the blood, 
uric acid, creatine, creatinine, and amino-acids, which are invariably 
present, and, in pathological cases, frequently in such quantity that 
they cannot be neglected. The errors which can arise in the calev- 
lation of Ambard’s constant from such data are particularly 
considered. 
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New Colour Reactions of Quinine. D. Ganassini (Jl 
policlinico, 1917, 24, 344; Arch. ital. biol., 1919, 69, 73).—A 
yellow coloration, which becomes rose and finally purplish-red, is 
developed when a few drops of pyridine are added to a solution 
of quinine or of a quinine salt containing a slight excess of freshly 
prepared chlorine water. The colouring matter is almost insoluble 
in chloroform. Quinidine and euquinidine respond very feebly 
to the test ; cinchonine and cinchonidine are inert. 

The green coloration developed in the thalleoquinine test with 
bromine water and the minimal amount of ammonia becomes red 
after the addition of one or two drops of a freshly prepared 0°1% 
solution of potassium ferricyanide. The colouring matter is 
extracted by chloroform. CHEMICAL ABSTRACTS. 


Indican in the Liquids of Organisms and its Investiga- 
tion for the Identitication of Urine. lLerone Larres (Arch. 
Farm. sper. Sci. aff., 1919, 28, 5—16, 17—-22).—The detection of 
indican (indoxyl) in a spot forms a good, practical means for 
identifying urine, although theoretically the reaction is not absolu- 
lutely specific. The reaction answers even when the spot has 
undergone putrefactive and similar changes. Failure of the reac- 
tion does not, however, exclude urine, since the spot may have 
experienced accidental alteration, besides which some urines may 
be either very poor in, or quite free from, indoxyl. T. H. P. 


Estimation of Hawmoglobin by the Acid Hzmatin 
Method. Louis Berman (Arch. Intern. Med., 1919, 24, 553—556). 
—The Sahli method is modified by the use of a standard prepared 
daily, the use of 0°1N-hydrochloric acid as a diluent throughout, 
and heating the test to boiling for one minute after the first match- 
ing to accelerate and complete the reaction, after which the final 
dilution and reading are made. CuemicaL ABSTRACTS. 


A Comparative Study of Various Methods for the 
Estimation of Hemoglobin. Friepa S. Rosscueir (J. Biol. 
Chem., 1920, 41, 209—225).—When in Sahli’s method the colour 
tubes accompanying the instrument are used, very inaccurate 
results may be obtained because of the decided variance in colour 
density of the standard tubes, due to fading. Palmer’s method 
(A., 1918, ii, 88) is good, provided the standard solutions are 
freshly prepared, whilst Newcomer’s method (A., 1919, ii, 179) gives 
good results with the glass 0-96 mm. in thickness. With the 
heavier glass, 1°02 mm. in thickness, the colour match is only 
approximate. A method is presented which applies Palmer’s pro- 
cedure to Sahli’s principle. The standards for this process remain 
unappreciably changed for eleven months. J. C. D. 


Estimation of Methemoglobin in Blood. Wituam C. 
Stapte (J. Biol. Chem., 1920, 41, 237—241).—The method depends 
on the fact that both hemoglobin and methemoglobin are changed 
(uantitatively into cyanohemoglobin by dilute solutions of potassium 
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cyanide. The colour of the latter substance is a brilliant orange- 
red, and is very suitable for colorimetric comparison. The total 
amount of the hemoglobin and methemoglobin is estimated by 
this colorimetric method, whilst the hemoglobin is determined 
separately from the oxygen capacity, employing Van Slyke’s method 
for the gasometric estimation of that pigment. J.C. D. 


The Detection of Blood in Feces. P. N. van Eck (Pharm. 
Weekblad, 1920, 57, 218—227).—A critical discussion of the 
methods which have been proposed. A bibliography of the subject 
is appended. W. S. M. 


Benzidine as Chromogen in Biological Oxidation 
Reactions. M. Kysé.terrerpr (Pfliiger’s Archiv, 1918, 172, 
318—334).—The value of benzidine hydrochloride solutions for 
these tests is dependent on the method of preparation, and on the 
age of the solution. The author recommends a J /200-solution of 
the pure hydrochloride as giving the best results. J.C. D. 


Volumetric Estimation of the Alkalinity of Blood; 
Influence of Protein Substances on this Estimation. Its 
Value. Ren&é Cioene (J. Pharm. Chim., 1920, [vii], 21, 49—62)— 
The method recommended is as follows. Five c.c. of the blood or 
serum are introduced into a 50 c.c. graduated flask and diluted 
to 40 c.c. with a saturated solution of sodium chloride. The mix- 
ture is heated on a boiling water-bath, and to it 6 c.c. of V/10-nitric 
acid are added. After three minutes the liquid is cooled and made 
up to the mark with more sodium chloride solution and filtered. 
Forty c.c. of the filtrate are titrated with V/10-sodium hydroxide 
solution, using phenolphthalein as an indicator. The average of 
the results obtained from the blood of fourteen normal individuals, 
very slightly wounded, was an alkalinity equivalent to 3°17 grams 
of sodium hydroxide per litre. The average for ten men suffering 
from severe shock was 2:79 grams per litre, and for eight men 
severely wounded and suffering from gas gangrene was 2°86 grams 
per litre. 

Further investigation showed that the results obtained depended, 
to a considerable extent, on the amount of V/10-acid added, the 
variations obtained being due to the presence of protein. The 
results obtained with a solution of egg-albumin and with blood 
serum indicate that the alkalinity results are probably a function 
of the protein present rather than of the alkaline bases. W. G. 


Apparatus for Measurement of Oxydase and Catalase 
Activity. R. B. Harvey (J. Gen. Physiol., 1920, 2, 253—254).— 
A description of a modified Bunzel apparatus (A., 1914, ii, 508). 
The source of error in the earlier forms of apparatus is a failure 
to absorb carbon dioxide which is produced. This error is removed 
in the new design by using an alkali hydroxide tube. J.C. D. 
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Refraction and Dispersion of Carbon Dioxide, Carbon 
Monoxide, and Methane. C.tive Curnpertson and Maupe 
CurHBeRTSON (Proc. Roy. Soc., 1920, [A], 97, 152—159).—The 
refractivities and dispersion coefficients of the three gases were 
determined with a Jamin refractometer. For the green mercury 
line (A=5461), the refractivities, reduced to 0° and 76 cm., were 
as follows: carbon dioxide, 4505; carbon monoxide, 3364; methane, 
4415. In all cases, the value of (u—1).10’ is given. Tables 
giving the dispersion are supplied. The refractions and dispersions 
of the carbon atom calculated from the results do not show any 
agreement, the figures for the relative numbers of electrons and 
the free frequencies being also discordant. It is concluded that 
the forces which control the motion of a dispersion electron in an 
atom are profoundly affected by the proximity of another atom in 
combination with it. If the two atoms are of the same element, as 
in the molecules of diatomic gases, a similar, but probably simpler, 
change occurs in such a way that the free frequencies in both atoms 
are originally the same and are altered to the same extent. 


J. R. P. 


The Variation with Pressure of the Wave-length of the 
Rays of the Bands of Cyanogen. A. Peror (Compt. rend., 
1920, 170, 988—-990).—By varying the pressure from atmospheric 
pressure down to 2—3 cm. of mercury, it is shown that the values 
of d\/X for the Lands 4197 and 3883 are 1:8x10-® and 14x 10-6 
respectively. W. G. 


Spectrum of Copper. W. M. Hicks (Phil. Mag., 1920, [vi], 
39, 457—481).—A theoretical paper in which the copper spectrum 
is treated in the same way as the spectra of silver and gold (A., 
1919, ii, 441). Strong, well-defined sets are given for the orders 
m=2, 3 in both the S and D sets and for the first order of P. 
Those for S (2) are in the red and in step with those of silver. 
The others show the Zeeman patterns proper for their respective 
types. These may therefore be adopted definitely as normal series 
lines. In the higher orders, the intensities fall off more rapidly 
and irregularly than usual, and there is also evidence for numerous 
displacements. These are apparently the cause of the low intensi- 
ties and the large number of weak lines. In consequence, the 
determination of the S and D limits, with any exactness, from the 
series lines alone is rendered impossible. é. 3. & 


Effect of Solvent on the Ultra-violet Absorption Spectrum 
of a Pure Substance. F. O. Rice (J. Amer. Chem. Soc., 1920, 
42, 727—735).—The effect of the solvents, water, ethyl alcohol, 
heptane, and chloroform, on the ultra-violet absorption spectrum 
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of many ketones has been investigated. It is shown that al] 
aliphatic ketones, except acetone and methy! ethyl ketone, follow 
Beer’s law, that is, the molecular extinction is independent of the 
concentration and solvent. With acetone and methyl ethyl ketone 
there are deviations when ionising solvents are used, due to partial 
disruption of the associated molecules. Kundt’s rule, which states 
that with increasing refractivity of solvent the absorption band 
moves towards the red, holds good if it is regarded as a rough 
generalisation. When a pure substance is dissolved in an ionising 
solvent, the absorption centre moves towards the ultra-violet; if a 
pure substance is dissolved in a neutral, non-ionising solvent, the 
absorption centre is unaffected or moves toward the red end of the 
spectrum. It is probable that this is a general rule which holds 
for all classes of absorbing substances. J. F. §. 


Light Absorption and Fluorescence. V. The so-called 
Molecular Rotational Frequencies of Water. E. C. C. Baty 
(Phil. Mag., 1920, [vi], 39, 565—577. Compare A., 1916, ii, 363). 
—A theoretical paper in which, from the atomic frequency of 
oxygen, 2°4531x 10", found by the author for this substance in 
sulphur dioxide (loc. cit.), and the measurements of Sleator 
(Astrophys. J., 1918, 48, 125), the author is able to calculate the 
central frequencies of the water absorption bands. The agreement 
between the calculated values and the values observed by Sleator 
is good, the maximum difference being 0°0022 n, whilst the average 
difference is +0°00074. The results obtained for the system of 
frequencies possessed by the molecules of sulphur dioxide and water 
definitely establish the existence of simple relationships between 
the three sets of frequencies, molecular, intramolecular, and atomic. 
The atomic frequencies are characteristic of the individual atoms, 
the molecular frequencies are characteristic of the molecule as a 
whole, and the intramolecular frequencies are characteristic of 
groups of atoms in the molecules. J. F.S. 


Activation of Hydrogen Peroxide by Light. Harry A. 
Curtis (J. Amer. Chem. Soc., 1920, 42, 720-——724).—Solutions of 
aniline-green and magenta are not bleached when exposed to the 
light of a quartz mercury lamp, neither are they bleached by the 
addition of 3% hydrogen peroxide to them until the mixture 1s 
exposed to the light. The rate of bleaching of the mixtures was 
followed by means of a Hellige-Leitz colorimeter, and curves are 
given. To be sure that the bleaching in light was due to hydrogen 
peroxide and not to ozone, solutions of the dyes were submitted 
to the light while a stream of oxygen was bubbled in; there was 
no bleaching in this case. Hence it appears that the oxidising 
power of hydrogen peroxide with respect to the bleaching of dyes 
is increased by exposing the mixture to light of short wave-lengths. 


J. F. 8. 
I. 


Chemical Induction in Photographic Development. 
Induction and the Watkins Factor. S. E. Suerparp and G. 
Meyer (J. Amer. Chem. Soc., 1920, 42, 689—700).—The Lainer 
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effect, acceleration of development of photographic plates by dilute 
solutions of iodides, has been investigated, and shown to affect 
chiefly organic developers of low reduction potential, such as quinol. 
It is also shown that the principal effect is to overcome the induc- 
tion with such organic developers, consequently increasing the 
Watkins factor. The effect is regarded as due to the increased 
adsorption and complex formation between silver haloid and 
developer. The bearing of this on the theory of development is 
discussed. There is, in addition, a fogging action by dilute solu- 
tions of potassium iodide on silver bromide emulsions, which is 
attributed to nucleus infection of the grain. J. F.S. 


Stereoisomeric Transiormations and Polymerisation of 
Organic Substances under the Influence of Light and 
their Constitution. P. R. Kécet (Photo. Korr., 1919, 56, 
368—380; from Chem. Zentr., 1920, i, 489).—The acetylene and 
cyanogen groups are photopolymeric. The methyl group with a 
double bond (ethylene group) is both photostereoisomeric and 
photopolymorphic. The same is true of the corresponding com- 
pounds of nitrogen. The orthoquinonoid formula is assigned to 
anthracene on account of its ability to undergo polymerisation. 
The sensitiveness of diazonium compounds to light depends on their 
tendency to photostereoisomeric transformation. The disposition 
of the chief valencies in the stereoisomeric and polymeric methyl 
group is the same as that in the pallidogenic methyl group. 

H. W. 


Photosynthesis and ;the- Electronic Theory. Henry H. 
Dixon and Horace H. Pooie (Sct. Proc. Roy. Dubl. Soc., 1920, 
16, 63—77).—Electrical measurements made with metallic plates 
coated with chlorophyll in different ways and illuminated from 
different sources of light indicate that those wave-lengths of light 
which are effective in photosynthesis are unable, to any appreciable 
extent, to expel electrons from the leaf pigment complex, and 
hence cannot in this way produce ionisation or bring about reac- 
tions external to the pigment. The action apparently occurs 
within the molecule of the chlorophyll itself, the atomic groups of 
the leaf pigment entering into the action of photosynthesis and 
participating in the combinations and decompositions which 
ultimately lead to the formation of carbohydrates and the evolution 
of oxygen. W. G. 


The Scattering of y-Rays. K. W. Fritz Kontrauscu 
(Physikal. Zejtsch., 1920, 21, 193- -198).—A pencil of y-rays, from 
08 gram of radium chloride, after passing through absorption 
screens, falls on a block of carbon, aluminium, zinc, tin, or lead as 
radiator at 0°5 metre distance, and the secondary y-radiation at 
different angles a with the direction of incidence is examined as 
regards intensity and penetrating power over a circle of 0°64 metre 
radius, by means of an ionisation chamber. The decrease of the 
hardness and intensity of the secondary y-radiation with increasing 


12—2 


i. 344 ABSTRACTS OF CHEMICAL PAPERS. 


values of a was confirmed. The change of hardness was shown to be 
due to the existence in varying proportion of two types of secondary 
rays, S, and S,, corresponding with the two types of primary, A, and 
K,. The results showed that S, was a scattered X, radiation of the 
same hardness, and that probably S, is similarly a scattered X, radia- 
tion. None of the 5, radiation is scattered through more than 90°, 
but the S, radiation extends in the direction of incidence as well 
as in that of emergence. Tables are given showing the distribution 
of the intensity of the radiation over the complete circle, and the 
results are compared with the theory of Debye and shown to be 
in qualitative agreement with it, particularly as regards the asym- 
metry of distribution found for the radiation in the directions of 
incidence and emergence. The probable wave-length of the y-rays 
is discussed in the light of these results. 


The Properties of Reinforcing Screens with respect to 
X-ray Spectra, and a Decomposition of the f£-Line of the 
K Spectrum of Tungsten. Mavrice pe Broce (Compt. rend., 
1920, 170, 1053—-1056).—The effect of reinforcement increases 
rapidly with the penetration of the rays, and the luminous excita- 
tion of the screen is thus itself dependent on the absorption band 
of the heavy metal (tungsten in the calcium tungstate used) which 
the screen contains. With a screen coated with cadmium tungstate 
there was no apparent selective reinforcement due to the cadmium. 
Using special conditions to obtain the A spectrum of tungsten it 
was found that the line 8,, A=0°1844 Angstrom, was split into two 
components, the one with the greater wave-length being the more 
feeble. The difference between these two components is given by 
dx =0°0007 Angstrém. W. G. 


Mass-spectra of Chemical Elements. fF. W. Asron (Phil. 
Mag., 1920, [vi], 39, 611—625).—A full account is given of the 
structure and method of operating a positive ray spectrograph, 
which is capable of producing a focussed positive ray spectrum 
(mass spectrum). The results of a provisional analysis of eleven 
chemical elements, hydrogen, helium, carbon, nitrogen, oxygen, 
neon, chlorine, argon, krypton, xenon, and mercury are summar- 
ised. These show that only five—hydrogen, helium, carbon, nitro- 
gen, and oxygen—are “ pure” elements, the others being composed 
of various numbers of isotopic constituents. The number of isotopes 
n and their masses m in order of intensity are: hydrogen, »=!, 
m=1°'008; helium, n=1, m=4; carbon, n=1, m=12; nitrogen, 
n=1, m=14; oxygen, n=1, m=16; neon, n=2, m=20, 22 (21); 
chlorine, n=2, m=35, 37 (39); argon, n=(2), m=40 (36); 
krypton, n=6, m=84, 86, 82, 83, 80, 78; xenon, n=5, m= (128, 
131, 130, 133, 135); mereury, n=(5), m=(197—200, 202, 204). 
The values enclosed in brackets are provisional. With the exception 
of those due to H,, H., and Hg, all masses measured, allowing for 
multiple charges, are exactly whole numbers within the error of 
experiment (O=16). The lines due to hydrogen indicate that the 
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mass of this element is greater than unity on this scale, and is 
in good agreement with the chemical value 1-008. rie Je 


The Determination of the Radioactivity of Spring 
Waters. Orromar Nirnpercer (Physikal. Zeitsch., 1920, 21, 
198—203).—A comparison of the different methods and instru- 
ments used by H. W. Schmidt, Engler and Sieveking, Mache and 
Meyer, Kohlrausch and Loewenthal, for the estimation of the 
radium emanation in spring waters, and the conditions to be 
observed to obtain trustworthy and comparable results. F. 8. 


Course of the Transformation Process of Isomeric Ions. 
GreorG von Hevesy and LAszi6é ZecuMeister (Zeitsch. Elektro- 
chem., 1920, 26, 151—153).—-It is shown by the radioactive indi 
cator method that a dynamic equilibrium exists between bivalent 
and quadrivalent lead ions in glacial acetic acid solution, and in 
consequence it follows that electrons can pass of themselves, in 
certain circumstances, from one ion to an isomeric ion and also to 


an electrode. J. F. 8. 


Ionisation and Activity of Largely Ionised Substances. 
Artuur A. Noyes and Duncan A. MacInnes (/. Amer. Chem. 
Noe., 1920, 42, 239—245).—-A theoretical paper in which the experi- 
mental results of MacInnes and Parker (A., 1915, ii, 510, 734), 
Ellis (A., 1916, ii, 369), and Noyes and Ellis (A., 1918, ii, 27), in 
connexion with the electrodes Ag + AgCl [| LiCl | Lig | LiCl| AgCl +. 
Ag and Hg + HgO| KOH | K in Hg| KOH | HgO + Hg are discussed. 
it is shown that in the case of potassium chloride, lithium chloride, 
hydrochloric acid, and potassium hydroxide the activity coefficient 
decreases with increasing concentration much more rapidly than 
does the conductivity—viscosity 1atio, the differences amounting to 
from 7% to 15% at V/10- and from 5% to 18% at W/5-concentra- 
tion. In the case of all the substances except potassium chloride, 
the activity-coefficient, unlike the conductivity—viscosity ratio, passes 
through a pronounced minimum in the neighbourhood of V/5 and 
afterwards increases rapidly at the higher concentrations. Even 
potassium chloride, according to Harned’s data (A., 1918, ii, 597), 
has a minimum activity-coefficient about 2V. The activity-coefficient 
even at moderate concentrations varies considerably with the nature 
of the substance; thus its value in 0°5N-potassium chloride is 65%, 
lithium chloride 73%, hydrochloric acid and potassium hydroxide 
7%. Thus it follows that the conductivity ratio can no longer be 
regarded as even an approximate measure of the activity of the 
ions of highly ionised substances in their mass action and thermo- 
dynamic relations. The activity varies with the concentration 
differently in the case of different substances and, at present, it can 
only be determined empirically for each substance with the aid of 
chemical equilibrium measurements, 7.M.F., and freezing-point 
measurements. It is also shown that the ionic activity-coefficients 
cannot be proportional to or mainly determined by the fraction of 
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the substance ionised; for this fraction could not increase with 
increasing concentration unless the ionising power of the medium 
becomes much greater at moderate concentrations, and even then 
it could not become greater than unity, as is actually the case with 
the activity-coefficient of hydrochloric acid in concentrations above 
2N. J. F. 8. 


The Constancy of Electrical Conductivity of Gases 
during Chemical Reactions. Max Travurz and Friepricn 
Avcust Hencriern (Zeitsch. anorg. Chem., 1920, 110, 237—289). 
—To determine whether or no ionisation occurs during chemical 
reactions, a number of purely gaseous reactions were studied. The 
apparatus used consisted essentially of a glass reaction vessel of 
cylindrical form containing a cylindrical condenser, both surfaces 
of which were of graphite or glass. The outer surface was con- 
nected by a platinum wire sealed into the wall of the reaction vessel 
to a high-tension battery, the inner surface similarly to a quadrant 
electrometer set. Preliminary experiments showed that none of the 
materials employed, matte glass surfaces, platinum wire, graphite 
or paraffin, had any appreciable influence on the velocity of the 
reaction 2NO+Cl, — 2NOCI. When the reaction vessel was filled 
with dry air and the outer electrode connected to the high-tension 
battery, a small charge appeared on the inner electrode and 
increased gradually to a maximum value, in spite of the most 
careful insulation of the two electrodes. This charge, it was 
proved, is a result of the ionisation of the gas. It increases with 
increasing pressure and is greater for chlorine than for air. The 
ionisation of the air in the enclosed vessel was considerably greater 
than that which has been found by other methods for free atmo- 
spheric air. 

The reactions studied were ths following: 2NO+4Cl, — 2NOCI; 
2NO+Br, — 2NOBr; 2HBr+Cl, — 2HC1+Br,; ClL+H, = 
2HCl. In no case could evidence of ionisation during the reaction 
be obtained. Pinkus stated (A.. 1918, ii, 286) that ionisation 
could be detected in the case of the first reaction when chlorine 
was in excess. His results could not be confirmed, and were prob- 
ably due to frictional electricity generated by the sudden rush of 
gas into the reaction vessel. It is concluded that during gaseous 
reactions at moderate temperatures, even when the heat of reaction 
is great, no free electrons are produced. 

Manometric experiments were made to determine whether, when 
gaseous hydrogen chloride, bromide, or iodide is mixed respectively 
with gaseous chlorine, bromine, or iodine, any hydrogen trihaloid 
is formed. The results in each case were negative. E. H. RB. 


Disruptive [Sparking] Potential in Carbon Dioxide at 
High Pressures. ©. E. Guye and P. Mercier (Arch. Sci. phys. 
nat., 1920. fv], 2. 30—49, 99--124).—The authors measured 
the sparking potential in carbon dioxide at high pressures with 
great accuracy. At atmospheric pressure, with plane electrodes 
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45 mm. diameter, the sparking potential for the same distance is 
greater in air than in carbon dioxide, although this difference 
appears to vanish at small distances. Exposure to ultra-violet light 
diminishes the potential to a greater extent in carbon dioxide than 
ia air. The action of ultra-violet light is inappreciable at pressures 
greater than 10 atm. For distances from 2 to 5 mm. the potential 
increases linearly with the pressure up to 10 atm. For 1 mm., and 
especially for 0°5 mm., this relation no longer holds, although the 
deviations are very small. The results depend on the form of the 
electrodes. The results are explained by an accumulation of posi- 
tive and negative ions in the vicinities of the electrodes before the 
spark passes. This leads to the deviation from Paschen’s law at 
small distances, and also causes the energy of the spark to increase, 
giving rise to a more intense spark. J. R. P. 


Absorption of Gases in the Electric Discharge Tube. 
F. H. Newman (Proc. Physical Soc., 1920, 32, 190—195. Compare 
A., 1914, ii, 703)—A continuation of experiments previously 
described (/oc. cit.). Nitrogen is absorbed by both sodium and 
potassium under the influence of an unidirectional discharge in a 
discharge tube. The experiments were made at various pressures 
(8-1—1°0 mm.), and with the metals as cathode and anode 
respectively. In the case of sodium, it is shown that the amount 
of absorption is greater when it is the cathode. In the case of 
potassium, less gas is absorbed than with sodium. Using the 
liquid alloy of sodium and potassium, there was no difference in 
the rate of absorption when the temperature was raised from 50° 
to 200°, but above this temperature the rate of absorption increased 
very much. After the discharge had been interrupted and the 
alloy was heated to above 300°, there was no evolution of gas, so 
that in all probability moderately stable nitrides of sodium or 
potassium, or both, had been formed. J. F. S. 


Reproducible Liquid Junction Potentials: The Flowing 
Junction. Arruur B. Lamp and AtFrrep T. Larson (J. Amer. 
Chem. Soc., 1920, 42, 229—-237).—The reproducibility and 
constancy of liquid junction potentials has been investigated in 
the case of gelatin diaphragm, parchment diaphragm, and flowing 
junctions. The experiments show that liquid junctions formed 
between the bearing surfaces of ground-glass stoppers, in gelatin 
diaphragms, and in parchment paper diaphragms with 0-1N-hydro- 
chloric acid and potassium chloride solutions are not constant and 
reproducible to closer than 0-2—0-4 millivolt. Somewhat more 
constant results are obtained with parchment diaphragms on 
stirring. Fresh junctions in 5 mm, tubes give potentials repro- 
ducible in 0-1¥-solutions to about 0°03—0°06 millivolt when the 
electrolyte is prevented from oscillating, but with -solutions 
Variations of 0°3 millivolt occur. Stirred junctions sometimes give 
very constant potentials, but these are quite different from that 
produced by a flowing junction, and, moreover, they differ, depend- 
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ing on the method of stirring. <A flowing junction, obtained simply 
by an upward current of the heavier electrolyte meeting a 
downward current of the lighter electrolyte in a vertical tube at 
its point of union with a horizontal outflow tube, or by allowing 
the lighter electrolyte to flow constantly into a large volume of the 
heavier electrolyte, even with N-solutions, gives potentials constant 
and reproducible to 0°01 millivolt. An apparatus in which such 


flowing junctions may be obtained is depicted in the paper. 
J. F. S. 


A Lead Standard Cell. M. G. MeLion and W. E. Henperson 
(J. Amer. Chem. Soc., 1920, 42, 676—689. Compare Henderson 
and Stegeman, A.., 1918, ii, 54).—Cells of the type 

PbHg | PbSO,||N a,SO, ,10H,O(sat.)||Hg.SO, | Hg, 
of which the #.M.F. and ‘stability have previously been studied 
(loc. cit.), were constructed, in which the electrolyte was replaced 
by solutions, both saturated and unsaturated, of the sulphates of 
potassium, lithium, magnesium, nickel, cobalt, zinc, manganese, 
cadmium, and copper. These cells have been examined with 
respect to their #.4/.F., reproducibility, and constancy. It is 
shown that the cell with sodium sulphate, constructed in 1917 
(Joc. cit.), has the same value as freshly made cells. It is shown 
that saturated cells containing the sulphates of nickel, cobalt, zine, 
or manganese are substantially as reproducible and as constant as 
those containing sodium sulphate. This constancy is usually 
reached in four to five days after preparation, and these cells 
appear to possess the characteristics necessary for a standard cell. 
The #.M.F. of the cell which has become constant seems to be 
nearly independent of the soluble sulphate used. The value of the 
E.M.F. for cells containing sodium or nickel sulphate is practically 
the same, 0°96466 volt and 0°96430 volt respectively, whilst those 
of cells containing cobalt, zinc, and manganese sulphate are very 
close together, but. are slightly higher than those of the first- 
named cells ; they have values 0-96478, 0°96477, and 0-96478 
volt respectively. Saturated cells containing the sulphate 
of lithium, magnesium, or cadmium are neither reproducible 
nor constant, although the #.M.F. has approximately the 
same value as the constant cells. Saturated cells containing 
potassium sulphate are neither reproducible nor constant; the 
mercurous sulphate in them is distinctly hydrolysed, and the 
E.M.F. is markedly higher than that of the other cells. Saturated 
cells containing copper sulphate agree well among themselves, but 
are not constant. The £.M.F. is approximately one-third that 
obtained for the other cells, which indicates that the lead of the 
amalgam replaces the copper, and a copper amalgam is produced. 
Unsaturated cells containing the sulphates of sodium, zine, nickel, 
cobalt, and manganese are just as reproducible as the saturated 
cells, they have the same #.M. F., and are constant for a time, 
and then exhibit a decreasing E.M.F. Unsaturated cells contain- 
ing the sulphates of lithium, magnesium, and cadmium have 
approximately the same Z.M.F. as the saturated cells, and they 
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are equally unsatisfactory. Attempts to ascertain the cause of 
the unsatisfactory nature of these cells were without result. 
J. F.S. 


A New 0-1N-Calomel Electrode Design. A. E. Koruier 
(J. Biol. Chem., 1920, 41, 619—-620).—This type of electrode was 
designed to overcome the changes in normality which the solutions 
in other patterns of instruments are apt to show. The apparatus 
is illustrated, and has been used for two months without showing 
any change in 2.M.F. J. C. D. 


Platinised Glass Electrodes for Electrolytic Estimations. 
G. MerttErRE (J. Pharm. Chim., 1920, [vii], 21, 311—313). 
Electrodes suitable for many purposes may be made by fusing a 
small piece of platinum wire into a glass tube, watch-glass, etc., 
then varnishing the glass with a solution of platinum chloride 
and an essential oil in methyl alcohol, and heating the glass until 
all organic matter has been oxidised. Several successive coatings 
may be applied in order to obtain a suitable layer of platinum on 
the glass. In some cases, it is advantageous to etch the glass with 
hydrofluoric acid before the platinum varnish is applied. 


Ww. 2. &. 


Conduction of Electricity by Free Electrons and Carriers. 
Ill. Migration Velocity of Particles moving under Forces 
in Viscous Media. P. Lenarp, W. Weick, and Hans Ferp. 
Mayer (Ann. Physik, 1920, [iv], 61, 665—741. Compare zbid., 
1900, 312).—A theoretical paper in which relationships are deduced 
for expressing and calculating the velocity of ions and other 
carriers of electricity in various media. Values are calculated for 
the radius (7) and the number of molecules of water (7) combined 
with the following ions in aqueous solution: H’, n=1°4, 
r=0°9x 10-8 cm.; OH’, n=2°5, r=1'4x10-§ cm.; Li’, n=19, 
r=5'0x 10-8 cm.; Na’, n=12, r=4-2x10-8 cm.; K’, 

em.; Rb’, n=6, r=2°9x10-8 cm.; Cs’, 

em.; F’, n=11, r=3°9x10-8 cm.; Cl’, 
r=3'2x 10-8 cm.; Br’, n=6, r=3:0x10-8 cm.; I, 
r=29x10-8 em. It is shown that there is a distinct parallelism 
between the value of » and the temperature-coefficient of the 
migration velocity. J. F. S. 


Alternating Current Electrolysis. S. Marsa (Proc. Roy. 
Soe., 1920, [A], 97, 124—-144).—Solutions of sulphuric acid and 
barium hydroxide have been electrolysed with alternating current 
of varying frequency by means of electrodes of gold, platinum, 
and nickel. In the case of platinum foil electrodes and sulphuric 
acid, the amount of evolution of gas decreases rapidly with time, 
and eventually no more gas is evolved. The amount evolved 
decreases with increasing frequency of the current; when thin 
platinum electrodes were used, the amount was less, but no simple 
telationship between the volume of gas evolved and the thickness 
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of the electrode was observed. The time—volume curves resemble 
the saturation curves obtained in radioactive measurements. With 
gold electrode and sulphuric acid, the rate of evolution of gas falls 
off rapidly with time, but for frequencies less than 48, gas is still 
given off at the electrodes for a much longer time than with 
‘platinum, and the total volumes of gas are considerably smaller 
than in the case of platinum. In the case of nickel, a copious 
evolution of hydrogen occurred for twenty minutes, beyond which 
the experiment could not be continued, owing to solution of the 
electrode. With barium hydroxide as electrolyte, the rate of 
evolution decreases with time and with increasing frequency, but 
the time—volume curves are practically straight lines. The volume 
of gas liberated is much greater than in acid solutions. Gold and 
platinum behave very similarly in barium hydroxide solution, but 
nickel only evolves the smallest quantity of hydrogen with a 
frequency of 60 cycles, and even with 40 cycles the volume of gas 
is too small to measure. Two suggestions are put forward to 
explain the phenomena: (i) the oxidation of the electrode, coupled 
with subsequent reduction by the hydrogen of the next half-period ; 
(ii) the absorption and adsorption of hydrogen by the electrode, 
coupled with recombination with oxygen of the next half-period. 
These processes are not mutually exclusive, and it is possible that 
both agencies are operative in degrees varying with the metal 
employed. J. F.S. 


Electro-endosmosis and the Preparation of Solid Alkali- 
metal Amalgams. Sumyer B. Frank and James R. Witnrow 
(J. Amer. Chem. Soc., 1920, 42, 671—675). —A number of experi- 
ments on electro- endosmosis show that it is modified by the type 
of porous cell used, but that an increased voltage and current 
density will always cause it to take place. Using solutions of 
potassium chloride, potassium sulphate, strontium chloride, and 
calcium acetate, endosmosis is always observed if the voltage is 
more than 8. The phenomenon is made very visible by the follow- 
ing experimental arrangement. The solution, saturated by prefer- 
ence, is placed in a beaker fitted with any form of platinum anode, 
and a porous cell is immersed to a depth of about 5—-10 mm. in 
the solution, and about 50 grams of mercury, which serves as 
cathode, poured in. Contact is made with the mercury in the 
usual way, and a voltage of 20—25 is applied. In about sixty 
minutes, the solution will have entered and filled the porous pot 
to a height of about 3—4 cm. In these experiments, solid 
amalgams “of potassium and strontium were obtained, but in the 
case of calcium, no amalgam was obtained, only a mixture of 
calcium hydroxide and finely divided mercury. J. F.S 


Electrical Characteristics of Dye Colloids. Rvupotr 
Keer (Kolloid Zeitsch., 1920, 26, 173—178. Compare A., 1919, 
i, 491).—A continuation of the previous discussion (Joc. cit.), in 
which the reason for the discrepancy between the author’s experi 
ments and the statements of many text-books is given. It is shown 
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that the statement of the text-books refers to dilute solutions of 
dyes where the substances in solution are ion disperse systems and 
the coloured cation naturally travels to the cathode, whereas the 
author’s experiments were carried out with concentrated dye solu- 
tions which were colloid disperse systems and the cation wandered 
in the opposite direction. J. F. &. 


Influence of Molecular Constitution and Temperature 
on Magnetic Susceptibility. IV. Further Applications of 
the Molecular Field. A. E. Oxuey (Phil. Trans., 1920, [A], 220, 
247—289. Compare A., 1914, ii, 424; 1915, ii, 219)—A theoreti- 
cal paper in which the discussion previously published is continued. 
The applications of local molecular forcive, in diamagnetic, paramag- 
netic, and ferromagnetic media, have been extended to interpret the 
ultimate strength of crystalline and vitrous media. It is to be 
expected, since the permanent set which occurs prior to breaking 
is due to slipping along the cleavage planes within the crystal 
grains, that the material will be fractured when the applied mech- 
anical stress is equal to that produced internally by the local 
molecular forcive. The internal stress within the material is of the 
order 2x 109 dynes per sq. cm., which is approximately the mean 
of the ultimate strengths of crystalline and vitreous media. As a 
consequence of this internal stress, the energy per unit volume will 
be 2x 10° ergs, and this energy is a measure of the latent heat of 
fusion per c.c. It is found that the elastic constants of a variety of 
ferromagnetic, diamagnetic, and paramagnetic media are of the 
same order, several diamagnetic and paramagnetic media even sur- 
passing steel in their power to resist distortion. The energy change 
which occurs on crystallisation is compatible with a volume change 
oi the same order of magnitude as that accompanying crystallisa- 
tion, and the change of volume on crystallisation may therefore be 
interpreted as a magneto-striction effect of the local molecular 
forcive. The magneto-striction effect depends on molecular orienta- 
tion, which is proportional to the square of the magnetic forcive. A 
physical interpretation has been given of the large values of the 
coefficients V and a,! of the molecular fields in ferromagnetic and 
diamagnetic crystalline media respectively. These coefficients are 
the reciprocals of the limiting local susceptibilities of the media 
under field strengths equal to the respective molecular fields. The 
local susceptibility of a diamagnetic molecule is comparable with 
that of a ferromagnetic molecule, and the two vary in the same 
way with field strength and temperature. In diamagnetic media, 
however,, magnetic hysteresis will be inappreciable, since the mole- 
cule as a whole possesses a zero magnetic moment. Mechanical 
hysteresis in diamagnetic media will be of the same order as in 
ferromagnetic media. It has been previously shown (Joc. cit.) that 
the magneton may be a constituent of the diamagnetic hydrogen 
uolecule. This idea may be extended to carbon and the hydro- 
carbons in general, where the molecular susceptibility can be 
directly calculated from the atomic susceptibilities of the component 
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atoms. The results in other cases are unconvincing, but the fact 
that departures from the additive law occur in these cases leads to 
the conclusion that some disturbing influence has been overlooked. 


J. F. 8. 


Magnetic Properties of Nickel-Copper Alloys. R. Gays 
and A. Fonseca (Ann. Physik, 1920, [iv], 61, 742—752).—The 
magnetic susceptibility of nickel-copper alloys has been measured 
over a range of concentrations from 20°3% nickel to 60°2% nickel at 
temperatures from — 230° to55°, and the transformation point deter- 
mined for each concentration. A series of susceptibility measure- 
ments are also given for 15° for the whole of the alloys. The 
results show that the Tammann rule (A., 1909, ii, 16) is not true 
in the present case, and that ferromagnetic substances dissolved in 
non-magnetic crystals yield ferromagnetic alloys. Copper-nickel 
alloys form a complete series of mixed crystals except over the range 
45—50% nickel, in which nickel crystals saturated with copper and 
copper crystals saturated with nickel exist. The present results are 
analogous to those obtained for cobalt—copper alloys, except that in 
this case the gap in the mixed crystal series is considerably larger. 


J. F.S. 


Magnetic Susceptibility of Antimony and Bismuth: 
Form of the Magneton. Hucror Isnarpi and Ricnarp Gays 
(Ann. Physik, 1920, [iv], 61, 585—590).—The specific susceptibility 
of bismuth and antimony has been determined by the Weiss method, 
using fields lying between H=1029 Gauss and H=13680 Gauss. 
The results show that the magnetic susceptibility of these metals is 
independent of the strength of the field, and that the apparent 
dependence found by Honda and Owen (A., 1910, ii, 686; 1912, 
ii, 425) is probably due to the presence of iron as an impurity in 
the material and also to errors of measurement. The following 
mean values are found: bismuth, —y.10-® = 1°346; antimony, 
— .10-*=0°8138. From the Gans theory it is shown that the 
principal moments of inertia of the magneton are identical. This 
result is obtained only for bismuth and antimony, but judging 
from the measurements of Honda and Owen it is probably true for 
other elements. J. F. S. 


Specific Heat of Carbon Dioxide and Steam. W. T. Davi 
(Phil. Mag., 1920, [vi], 39, 551—553).—A theoretical paper m 
which the author advances the suggestion that the specific heat of 
steam and carbon dioxide depends not only on the temperature, but 
also on volums and density. At any particular temperature the 
greater the volume of the gas the greater its specific heat, and the 
greater the density the less its specific heat. In a previous com- 
munication (A., 1911, ii, 1046) the author has shown that carbon 
dioxide and steam emit radiation in appreciable quantity in the 
neighbourhood of 1000° and very strongly in the neighbourhood of 
2000°. Consequently, the specific heat of these gases may be 
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expected to vary slightly with volume and density at 1000° and 
very markedly at 2000°. J. F. 8. 


Secondary Valencies and Fusibility. Arrico MazzuccHetu 
(Gazzetta, 1920, 50, i, 93—97).—According to Nernst (“ Kinetische 
Theorie der Materie,” Leipzig, 1913), the varying fusibilities of the 
elements are explainable by their different numbers of primary and 
secondary valencies, the reciprocal attractions of which keep the 
atoms fixed in the crystalline network characteristic of the solid 
state. The author extends this conception to the interpretation 
of certain apparently contradictory regularities in the fusibility of 
metallic and non-metallic compounds. 

With the latter the fusibility diminishes as the number of atoms 
in the molecule increases, the more complicated molecules appear- 
ing to find greater difficulty in assuming the condition of irregular 
movement characteristic of liquids; the same rule holds for the 
volatility, a measure of which is afforded by the critical tempera- 
ture. The correlation between molecular complexity and melting 
or boiling point is most marked in homologous series of carbon 
compounds, and is, indeed, so general for non-metallic compounds 
that divergences are utilised as criteria of polymerisation in the 
liquid state. 

With compounds of the metals, on the other hand, fusibility and 
volatility increase with increase in the complexity of the molecule. 

To explain the different behaviour of non-metallic and metallic 
compounds the author advances the following considerations. From 
Nernst’s assumption that the heavy metals are relatively infusible 
because their numerous primary and secondary valencies hold the 
atoms firmly in the crystalline network, the conclusion is drawn 
that combination of the metallic atom with an increasing number 
of oxygen or other non-metal atoms results in increasing saturation 
of the valencies in the interior of the molecule. Thus, the number 
of valencies available to maintain the molecules united in the 
crystalline aggregate is diminished and the fusibility consequently 
increased. In other words, entry of oxygen, chlorine, etc., intro- 
duces into the molecule that internal saturation of the valencies to 
which oxygen, chlorine, etc., owe their fusibility. This explanation 
applies, not only to binary compounds, but also to those of higher 
orders and to hydrated salts. Further, it is not invalidated by the 
information furnished in recent years by X-ray diffraction spectra, 
which show that the various atoms are distributed almost uniformly 
in the crystalline network. a ae Be 


Apparatus for the Determination of Melting Points. 
L. M. Dennts (J. Ind. Eng. Chem., 1920, 12, 366—368).—The 
apparatus is similar to that described by Thiele (A., 1907, ii, 330), 
but the lower portion is inclined downwards; the “rising ” portion 
of the loop is of narrower diameter, and enters the main tube 
at an angle. It is claimed that there is better circulation of the 


sulphuric acid and a more uniform temperature can be maintained. 
W. P. S. 
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Fractionation Flask for the Distillation of Frothing 
Liquids. Emm Lenx (Chem. Zeit., 1920, 44, 330).—The lower 
end of a condenser is fused on to the neck of an ordinary frac. 
tionating flask at a point below the outlet tube of the latter, and 
is then bent upwards to form a reflux condenser. These two outlets 
from the flask are connected with a pump, the communication being 
controlled by a three-way tap, so that a vacuum can be produced 
in either direction. In distilling a viscous liquid the reflux con- 
denser is first exhausted, and the froth will then rise into it and 
the liquid subsequently fall back into the flask. When the liquid 
in the flask is boiling steadily a vacuum is created in the other 
direction and the distillation continued. To facilitate the return 
of substances solid at the ordinary temperature from the reflux 
condenser, hot water may be circulated through the cooling jacket. 
The inner tube of the condenser is constricted at intervals to form 
a series of pear-shaped bulbs. C. A. M. 


A Simple Distillation Apparatus for Separation of Water. 
Geo. W. Wacker (Chem. Vews, 1920, 120, 222).—In distilling 
solvents such as benzene and chloroform, which contain water, a 
distilling flask with two necks is used. One neck is connected by 
rubber tubing with a condenser, the other by rubber tubing with a 
flask cooled in water. At the commencement of the distillation, the 
tube leading to the condenser is closed by a clip, and the water 
allowed to distil off into the flask. The first clip is then opened, and 
the tube leading to the flask closed by a second clip. Distillation 
of the solvent then proceeds. J. R. P. 


The Energy of the Atomic Linkings in Diamond and 
in Aliphatic Hydrocarbons. K. Favsans (Ber., 1920, 53, 
|B], 643—665)—The heat of combustion of a saturated aliphatic 
hydrocarbon may be regarded as the result of the heat of 
formation of a carbon hydrogen bond (#), that of a simple C-C 
linking in compounds (y) [the similar linking in diamond being 
denoted by y’|, the heat of formation of liquid water from 1 gram 
atom of atomic hydrogen and molecular oxygen (v), and the heat 
of formation of gaseous carbon dioxide from 1 gram atom of atomic 
carbon (monatomic carbon vapour) and molecular oxygen (z). For 
the special cases of propane and ethane the expressions may be 
written: —8r+4+8v—2y¥+3z=526-'7 and —6r+6v—y+2z=3709, 
by subtraction of which there is obtained —22+2v—y+z2=1558 
Cal. as the expression of the increase in the heat of combustion due 
to the addition of the methylene group. Since z and v are indepen- 
dent of the substance under investigation, it follows that the 
magnitude ¥+2. is subject to but little variation, which is most 
simply explained by the hypothesis that x and y are constant toa 
first approximation, that is, the energy of a simple C-C or of a 
C-H linking is practically the same in different saturated aliphatic 
hydrocarbons. Further, an examination of the available data for 
various hydrocarbons leads to the conclusion that the energy of the 
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(-C linking in hydrocarbons is practically uninfluenced by the 
further attachment of the C atoms to other C or H atoms. If x 
and v are eliminated from the first two equations, the expression 
z—2y=96°5 Cal. is obtained; the number is rather considerably 
influenced by slight experimental errors in the data on which it is 
based, but a consideration of a large number of suitable estima- 
tions leads to the equation z—2y=98+8. The recent work of 
Langmuir, Isnardi (A., 1915, ii, 738) and Franck, Knipping, and 
Kriiger (this vol., ii, 145) allows v to be evaluated at 74°4+2°8 Cal. 
Now the heat of combustion of the diamond is the result of two 
factors (a) the heat required to convert solid diamond into mona- 
tomic carbon vapour [heat of sublimation], and (b) the heat of 
combustion of the vapour (z) to carbon dioxide. Using Roth’s 
values, one obtains z—2y’=94'4 Cal. Since, however, z—2y= 
98+8, it follows that y/-y=2+4 Cal., from which it is deduced 
that the heat of formation of a C-—C linking in saturated hydro- 
carbons is practically the same as that in diamond. Since v is 
known, y is practically equal to y’, and 2y/ represents the differ- 
ence in energy between solid diamond and monatomic carbon 
vapour, the problem of dissecting the heat of formation of hydro- 
carbons resolves itself into the estimation of the heat of sublima- 
tion of diamond. This has been estimated by Fajans (Zeitsch. 
Physik, 1920, 1, 101) to be 287 Cal. The following values can thus 
be deduced: z=351 Cal., y=137°5 Cal., v=74°4, and e=117 Cal. 
The data are applied to the calculation of the heats of formation 
of a series of hydrocarbons, both from diamond and hydrogen and 
from the atomic substances; in the latter case large positive values 
are always indicated, and it is interesting to note that the forma- 
tion of the C-C and C=C linkings is associated with the develop- 
ment of 252 and 365 Cal. respectively, whereas the production of 
the C-C bond only evolves 136 Cal. Strictly speaking, it should be 
observed that the values assigned to the energy of the various 
linkings are only valid when all other available valencies of the 
carbon atoms are saturated. 

Similar considerations are applied to the combustion of carbon 
in oxygen. The relatively smaller development of energy which is 
associated with the first stage of the oxidation is only apparent; 
when the heat of sublimation of diamond is taken into account, the 
equation may be written C,,,,..u.+}0,.=CO+ 314 Cal., whilst CO+ 
40,=CO, + 67°8 Cal. 

The paper concludes with a criticism of the recent communica- 
tions of von Weinberg (A., 1919, i, 314) and Padoa (A., 1919, 


ii, 97), for details of which the original must be consulted. 
H. W. 


The Energy of Atomic Linking in Graphite and in the 
Aromatic Hydrocarbons. A. L. von Sreicer (Ber., 1920, 
58, [2B], 666—680 Compare Fajans, preceding abstract).—The 
investigation was undertaken with the object of referring the 
unique position of aromatic ring systems in organic chemistry to 
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the peculiar nature of their carbon atoms. It has been shown by 
Debye and Scherrer (A., 1917, ii, 437) from a consideration of the 
crystalline structure of graphite that the carbon atoms in the latter 
may be regarded as tervalent if the energy of the fourth bond is 
neglected on account of its smaller order of magnitude. Proceeding 
in the same manner as Fajans (loc. cit.), the author finds that, for 
purposes of calculation, the carbon atoms of purely aromatic hydro- 
carbons which are made up of simple or condensed six-carbon rings 
may be regarded as tervalent, and that all C—C linkings are equiva- 
lent. It is further found that the energy of the C—C linking in 
graphite is very nearly the same as in aromatic hydrocarbons. Since 
the molar heat of sublimation of graphite has been calculated 
(Fajans, Zeitsch. Physik, 1920, 1, 107), it is therefore possible to 
calculate the heat of combustion of an aromatic hydrocarbon, the 
constitution of which is known. It is interesting to note that the 
energy of the C-C and C-H groups in aromatic is greater than in 
aliphatic hydrocarbons, the respective values being 187°3 and 137°5 
for the former and 137°7 and 117 Cal. for the latter. 

Basing his ideas on the equality of energy of the C-C linking in 
graphite and in the purely aromatic hydrocarbons, the author traces 
a close analogy between the six-membered rings of the carbon 
planes in the former and the six-ring system of the latter, and is 
thus led to the following conception of the constitution of aromatic 
ring systems. The latter are composed of carbon atoms, which have 
the same disposition of valencies as the carbon atoms in graphite. 
The distance from one another is approximately 1°45 x 10-8 em. 
The chief valencies lie in a plane and make an angle of 120° with 
one another. The existence of free subsidiary valencies of a smaller 
order of magnitude in the aromatic ring is very probable, and, if 
the analogy with graphite may be pushed so far, they must be 
considered as placed at right angles to the plane of the six-carbon 
ring. H. W. 


Pressure and Temperature-coefficients, Volume, and 
Heat Effects in Bivariant Systems. P. H. J. Hornen (Prov. 
K. Akad. Wetensch. Amsterdam, 1920, 22, 526—530).—A mathe 
matical paper in which equations are developed by which the com- 
position may be calculated of each phase of a system having # 
components in which there may be » co-existing phases and in 
which p and 7 are independent variables. Further equations are 
developed for calculating the relation between the pressure and 
temperature-coefficients for the transition of the components from 
one phase to another in a system of » components and / phases 
when n =/; further expressions give the heat effects and the volume 
changes which accompany the transition. J. F. S. 


Van der Waals’s Force of Cohesion. P. Denyr (Physikal. 
Zeitsch., 1920, 21, 178—187).—A theoretical paper in which, from 
a consideration of electrical attraction of two molecules for one 
another, expressions are derived whereby the van der Waals’s con- 
stant 6 may be calculated. Further expressions are developed 
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whereby the surface tension and the Eédtvés constant may be calcu- 


lated. J. F. 8. 


The Falling Sphere Viscosimeter. Witiiam Howisson 
Gisson and Laura Mary Jacoss (T., 1920, 117, 473—478). 


Orientation of Molecules in Surfaces, Surface Energy, 
Adsorption, and Surface Catalysis. V. Adhesional 
Work between Organic Liquids and Water. Wituiam D. 
Harkins, Georce L. Ciarx, and Latrurop E. Roserrs (J. Amer. 
Chem. Soc., 1920, 42, 700—-712. Compare A., 1917, ii, 238, 239; 
1916, ii, 222, 223).—A table is given which contains the free 
surface energy, the adhesional work per sq. cm., the interfacial free 
energy, the surface adhesion, and the densities of about seventy 
organic liquids. Of these liquids about thirty-four have been 
freshly investigated. The data presented are in keeping with the 
view that the molecules at interfaces are oriented. It is assumed 
from the formule that carbon disulphide has a symmetrical mole- 
cule and ethyl mercaptan an unsymmetrical molecule. The cohe- 
sional work is much greater in the former case than in the latter, 
62°8 ergs per sq. cm. instead of 43°6, whilst the adhesional work 
between water and carbon disulphide is much less (55°8 ergs per 
sq. cm.) than it is between water and mercaptan (68°5 ergs per sq. 
em.). These facts are readily explained by the orientation theory. 
Thus the attraction between octane and water is relatively small, 
the adhesional work being only 43°76 ergs. The octane molecule 
contains 26 atoms, and yet the introduction of one oxygen atom at 
the end of the chain more than doubles the adhesional work, and 
increases it to 91°77 ergs. A similar introduction of one oxygen 
atom into ‘sopentane increases the adhesional work towards water 
from 36°9 to 92°5, an increase of 150%. The substitution of an 
amine group for a hydrogen atom at the end of a chain causes a 
similar increase, as also does the substitution of -COOH, —CN, 
=CO, or any similar groups. The great magnitude of the effect, 
when it is considered that the addition of 1 atom to 26 causes an 
increase of 132%, is strong evidence that the oxygen is turned 
towards the water. It is found that in only three cases out of fifty- 
eight is the cohesional work of an organic liquid greater than its 
adhesional work toward water. The three substances are carbon 
disulphide, ethylene dibromide, and acetylene tetrabromide. The 
excess of the adhesional over the cohesional work increases as the 
symmetry of the molecule decreases. This is also strong evidence 
in favour of the orientation theory. The benzene hydrocarbons are 
more polar than the paraffin hydrocarbons. Aniline is found to be 
extremely polar in comparison with most of the organic liquids. 
The polar characteristics of the benzene derivatives are distributed 
much more over the whole molecule than is the case with the 
paraffin derivatives. The total surface energy and the free surface 
energy are not due to the orientation of the molecules, but to the 
stray surface field, and this is decreased by the orientation. 

J. F. 8. 
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Adsorption and Solubility. E. F. Luyperius (Kolloid 
Zeitsch., 1920, 26, 145—151).—The adsorption of iodine from solu- 
tions in carbon tetrachloride, carbon disulphide, and chloroform by 
blood charcoal has been determined at 19—20°. The results are 
plotted as absorption isotherms for the surface of 1 gram of char- 
coal. In general, the results show that the adsorption is inversely 
proportional to the solubility. The adsorption of vapours of 
toluene, carbon disulphide, carbon tetrachloride, chloroform, benzene, 
and hexane by blood charcoal has also been determined, and it is 
shown that approximately equal volumes of the various substances 
are adsorbed from their saturated vapours, from which it follows that 
the thickness of the layer of adsorbed material is the same in all 
cases examined. J. F. S$. 


Relationship between the Height of Capillary Rise, the 
Time, and the Concentration in the Capillary Rise in Filter 
Paper. Hans Scumipr (Kolloid Zeitsch., 1920, 26, 152—159, 
Compare A., 1913, ii, 721; 1919, ii, 185)—The height to which 
solutions of glycerol and dextrose of various concentrations rise in 
filter paper has been determined at temperatures 15—17°. Also 
the rate of rise has been ascertained in all cases. The results show 
that the constant of the velocity of capillary rise is inversely pro- 
portional to the viscosity of the solution. It is also shown that it 
is possible, from the relationship between the time required by a 
given solution to rise to a definite height and that of pure water, to 
calculate approximately the concentration of the solution. 


J. F.S 


Cause of the Influence of Ions on the Rate of Diffusion 
of Water through Collodion Membranes. I. Jacques Lors 
(J. Gen. Physiol., 1920, 2, 387—408).—In this paper it is shown 
that in electrical endosmose through a collodion membrane the 
influence of electrolytes on the rate of transport of liquids is the 
same as in free osmosis. Since the influence of electrolytes on the 
rate of transport in electrical endosmose must be ascribed to their 
influence on the quantity of electrical charge on the unit area of 
the membrane, it follows that the same explanation holds for the 
influence of electrolytes on the rate of transport of water into a 
solution through a collodion membrane in the case of free osmosis. 
It may, therefore, be concluded that when water is separated from 
a solution of an electrolyte by a collodion membrane, the rate of 
diffusion of water by free osmosis is accelerated by the ion with the 
opposite sign of charge to that of the watery phase of the double 
layer, and “that it is retarded by ions with like charge. The influ- 
ence of the ions of an elect rolyte in raising or lowering the charge 
on the unit area of the solution side of the membrane, compared 
with that on the water side, will determine whether osmosis is pos!- 
tive or negative. A further conclusion is that in lower concentra- 
tions of many electrolytes the density of electrification of the 
double layer increases with an increase in concentration, whilst in 
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higher concentrations of the same electrolytes it decreases with an 
increase in concentration. In the case of a number of electrolytes 
the turning point lies about J//512 or M/256. J. C. D. 


Extension of Braun’s Law. P. H. J. Hoenen (Proc. K. 
Akad. Wetensch. Amsterdam, 1920, 22, 531—535).—A mathemati- 
cal paper in which it is shown that Braun’s law, which has the form 
(ex/Op),: (cx/0l’), = TAV/Q, is a particular case of a more general 
law which is developed in the present work. The general law is 
formulated thus: 


(ex/ép),- Qu/T + (6u/6T’)y. AVe+ 
(6y /Op)y. Qy/T + (cy /0T)p . AVy + ete. =0, 


in which (dx%/op), and (0y/op), are the pressure-coefficients of the 
solubility of # and y respectively, (éx/é7'), and (éy/éT’)p are the 
temperature-coefficients, AV, and Al’, the differential increase in 
volume due to w and y respectively. J. F. 8. 


Determination of the Dissociation Constants of some 
Mineral Acids. Emire Brianc (J. Chim. Phys. 1920, 18, 
28—45).—-The degree of dissociation of a number of acids and the 
degree of hydrolysis of the sodium salts of some of them have been 
determined by means of conductivity, potential, and the indicator 
methods. The following values for the degree of hydrolysis are 
found at 25° for the salts named: sodium phosphate 0°012¥ is 
hydrolysed 34°1%; disodium hydrogen phosphate, 0°012.V, 0°066% ; 
sodium phosphite, 0°0075N, 0°021%; sodium dihydrogen arsenite, 
0:0104.V, 0°394% ; sodium arsenate, 0°002V, 8:0%; disodium hydro- 
gen arsenate, 0°002, 0°0455%; sodium selenite, 0°0108V, 0°379% ; 
sodium hydrogen tellurite 0°0075, 0°0022%; sodium tellurite, 
0:0075N, 0°773%; sodium hydrogen tellurate, 0°0093N, 0°117%; 
sodium tellurate 0°0093.V, 13°97%; potassium molybdate, 
000975, 0°359% ; and potassium tungstate, 0°0162.V, 0°011%. The 
following new dissociation constants have been calculated from the 
experimental results: phosphorous acid, K,=2 x 10-5; arsenic acid, 
K,=4x10-5; K,=6x10-"; selenious acid, A,=2x10-%, K,= 
5x 10-8; tellurous acid, K,=2x 10-3, K,=1x 10-8; telluriec acid, 
K,=6x10-7, K,=4x10-". J. F.S. 


A Model for Demonstrating Crystal Structure. Herbert 
P. WuitLock (Amer. J. Sci., 1920, [iv], 49, 259-—264).—The model, 
which is used for demonstrating the spatial distribution of the 
atoms in a crystal as revealed by the X-ray method of Bragg, con- 
sists of a number of thin glass rods mounted vertically in a double 
diaphragm perforated with holes arranged in a symmetrical pat- 
tern, a centred square pattern, for instance, for cubic, tetragonal, 
and orthorhombic crystals, or an equilateral triangular pattern for 
hexagonal and rhombohedral crystals. The atoms are represented 
by spherical wooden beads bored with a hole to fit the rods. The 
beads are spaced accurately on the rods to represent different 
groupings of atoms, and are fastened in position by a drop of glue. 
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Beads of different colours are used to represent different kinds of 
atom. E. H. R. 


Differentiation between Molecular and Colloidal Solutions. 
Wa. Ostwatp (Kolloid Zeitsch., 1920, 26, 138—140).—It is sug- 
gested that molecular and colloidal solutions may be differentiated 
by an examination of the ice produced by freezing them. In the 
colloidal solutions it is suggested that a difference in composition 
of successive horizontal layers may be found, due to the settling 
of the colloidal particles during the freezing. J. F. 8. 


Automatic Sedimentation Recorder and its Use in some 
Colloid-chemical Problems. Sven Open (Kolloid Zeitsch., 
1920, 26, 100—121).—An apparatus is described whereby the rate 
of sedimentation of a suspension may be automatically recorded. 
The apparatus consists of a thin gold-plated disk, which is sus- 
pended to one arm of a sensitive balance and hangs inside a cylin- 
der of nearly the same diameter in which the suspension is placed. 
The precipitation plate is exactly balanced by weights on the other 
pan, and when a small quantity of the suspended matter falls on 
it, it sinks; this operates an electric contact, which by means of 
relays causes a small iron pellet to be thrown on the weight pan. 
The precipitation plate is thus raised, and the contact broken. 
Each time the two pans are of exactly the same weight a mark is 
made on a slowly rotating paper coil which marks the time. Thus 
the weight and time, and consequently the rate of sedimentation, 
are known. This apparatus has been used in determining the 
mean and actual diameter of suspensoid particles in the case of 
silver bromide, the aggregation time, and the dependence of the 
aggregation time on the concentration of the particles and the 
electrolyte concentration. J. F. S. 


Coagulating Power of some Electrolytes. (Mutr.) N. 
Bacu (J. Chim. Phys., 1920, 18, 46—64).—The relative coagulat- 
ing power of ions of the alkali metals and the halogens has been 
determined by means of a new method, which consists in measuring 
the opacity number of the electrolyte. The opacity number is the 
number of c.c. of a normal solution of the electrolyte which will 
produce a definite turbidity in a colloidal solution. This quantity 
can be determined with great precision, and consequently the 
method is well suited to this purpose. The coagulating power of an 
electrolyte is the reciprocal of the opacity number. It is shown that 
the ratio of the opacity numbers of two electrolytes depends only 
on the nature of the colloid, and it may be that it is even indepen- 
dent of this. The opacity numbers are all referred to that of 
potassium chloride as unity. It is found that the coagulating 
power of the alkali ions follows the order: Cs°*>Rb’>NH,’>K > 
Na’>Li’ and the halogen ions Cl/>Br’/>I’. Other things being 
equal, an alkali ion coagulates a negative colloid more powerfully 
and protects a positive colloid more effectually the more electro- 
positive it is, and a halogen ion coagulates a positive colloid and 
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protects a negative colloid more strongly the more electronegative 
it is. The coagulating power is always much more marked than 
the protecting power. In the case of the halogen ions the difference 
between the discharge potentials is proportional to the difference 
between the coagulating power. The coagulating power of potass- 
ium chloride mixed with hydrochloric acid, potassium hydroxide, 
barium chloride, potassium sulphate, lanthanum chloride, sodium 
citrate, and potassium ferrocyanide has also been measured, and it 
is shown that both the coagulating power and the protecting power 
are additive. It is also shown that colloidal solutions are extremely 
sensitive to traces of multivalent impurities. J. F.S. 


Direct Experimental Determination of the Concentration 
of Potassium and Sodium Ions in Soap Solutions and Gels. 
Cyrit SepasTian Sautmon (T., 1920, 117, 530—542). 


Emulsions. I. A New Method of Determining the 
Inversion of Phases. Suanti Swarupa Buarnacar (T., 1920, 
117, 542—552). 


Non-, Uni-, and Bi-variant Equilibria. XX. F. A. H. 
ScHREINEMAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1920, 
22, 542—554. Compare A., 1917, ii, 454; this vol., ii, 169)—A 
further theoretical paper dealing with the conditions of equilibrium 
in non-variant, uni-variant, and bi-variant systems. The present 
paper deals with the equilibria of » components in m phases, in 
which the quantity of one of the components approaches the zero 
value, and the influence of a new substance on a non-variant (P or 
T) equilibrium. J. F.S. 


Equilibrium Conditions of the Reaction between Silver 
Sulphide and Hydrogen. F. G. Keyes and W. A. FELSsING 
(J. Amer. Chem. Soc., 1920, 42, 246—251).—The equilibrium 
AgS+H, — 2Ag+H,S has been investigated at the temperatures 
750°, 811°, and 890° absolute, by the method and with the appara- 
tus previously described by Keyes (A., 1912, ii, 627). The follow- 
ing values of the equilibrium constant were obtained: 749°15°, 
K=0°359; 811°25°, A=0°325; and 889°63°, K=0°278. From the 
results it is shown that the heat of the reaction is to be expressed 
Ag.S+H,=2Ag+H,S+2410 cal. The equilibrium constant, 
between 750° and 890° absolute, is expressed as a function of the 
temperature by means of the expression log;, A =525°8/7'—1°1470. 
The corresponding expression for the decrease in free energy over 
the same temperature range is —AF =RT log, K =2408 ey 


Heterogeneous Equilibria between Aqueous and Metallic 
Solutions. Interaction of Mixed Salt Solutions and 
Liquid Amalgams. VI. Ionisation Relations of Sodium 
and Potassium Chlorides, Bromides, and Iodides in 
Mixtures. L. S. Wetis and G. McP. Samira (J. Amer. Chem. 
Soc., 1920, 42, 185-205. Compare A., 1918, ii, 67; 1917, ii, 455). 
—The equilibrium between sodium and potassium amalgams and 
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mixtures of sodium and potassium chloride, bromide, and iodide 
respectively, has been investigated. It is shown that at a fixed 
total salt concentration the value of the equilibrium constant 
C.=nk=(Ky,)(NaX)/(Na,y,)(KX) decreases with increasing con- 
centration of the amalgam. At fixed amalgam and total salt con- 
centrations, but with varying salt ratio, the value of C, is constant. 
At a fixed amalgam concentration the value of C, decreases with 
the increasing concentration of the mixed (equivalent) salt solu- 
tion. Ion-fraction calculations are put forward for aqueous binary 
salt mixtures containing the salts in equivalent proportions. It is 
found that the simple potassium-ion fraction decreases, whilst the 
sodium-ion fraction correspondingly increases with the increasing 
total salt concentration. These changes take place the more rapidly 
the higher the average atomic weight of the halogens in the mix- 
ture. These results are not in keeping with the view that at equi- 
valent concentration salts of the same type are ionised to the same 
extent. The general results of the work are readily explained in 
terms of Werner’s theory concerning the formation and dissociation 
of higher order compounds. J. F.S. 


Rate of Corrosion of Aluminium. Gerorce Herperr Barer 
(J. Soc. Chem. Ind., 1920, 39, 118—120r).—-A_ measure of the 
extent to which a sample of aluminium is corroded, in terms of the 
metal so corroded per day per 100 sq. cm. of surface, is given by 
CR=9/8(S+w— IV), where IV is the weight of the sheet employed, 
w its weight after exposure, and S the weight of the precipitate 
obtained after ignition. The variation of (2 with the concentra- 
tion of the corrosive solution employed at 12° is shown by a number 
of curves in which log CR is plotted against concentration. In the 
case of sodium, potassium, and barium hydroxides the curves are 
straight lines showing increasing attack as the concentration 
increases, whereas the ammonia curve rises to a maximum and then 
falls off. For the mineral acids, ('R is fairly steady up to 0°301; 
in the case of hydrochloric acid the curve then rises very steeply, 
whilst the curves for nitric and sulphuric acids rise more gradually 
to maximum values and then fall. At ordinary temperatures corro- 
sion ceases, for example, in the case of sodium hydroxide or hydro 
chloric acid, when the solution has become exhausted, but at higher 
temperatures, in the neighbourhood of 100°, attack continues inde- 
finitely, with formation, in the case of hydrochloric acid, of col- 
loidal basic salts. The formation of a protective coating causes the 
rate of attack to fall off considerably with time, more rapidly in 
the case of impure metal than with purer specimens. The protec- 
tive film, in the case of ammonia, is only about 0°01 mm. in thick- 
ness, but: it has considerable insulating power for high-tension 
electric currents. E. H. R. 


The Reversible Reaction between Iron and Steam. E. 
Scurerner and F. B. Grimnes (Zeitsch. anorg. Chem., 1920, 110, 
311—334).—Measurements of the equilibrium pressures of water- 
vapour and hydrogen in the reaction Fe+ H.O — FeO+H, were 
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made between 595° and 920°, using an apparatus similar to that 
first employed by Deville (Compt. rend., 1870, 70, 1105, 1205). It 
was shown that refinements in the apparatus introduced by other 
workers with the object of accelerating the diffusion of the gases 
in the reaction tube were unnecessary. The values obtained for 
K=Py,0/Pu Were in good agreement, starting from either side of 
the equilibrium position. There are considerable discrepancies 
between the results obtained by different workers, particularly at 
high temperatures, where, in all cases, the value of A is much 
lower than that calculated from thermodynamic principles. The 
discrepancies are probably due to reactions in the solid phase, for 
example, the formation of solid solutions between iron and ferrous 
oxide, or to the different behaviour of different modifications of 
iron. Further experiments are suggested to test this hypothesis. 


E. H. R. 


The Influence of the Solvent on the Velocity of Reaction 
between certain Alkyl Iodides and Sodium f£-Naphthoxide. 
Henry Epwarp Cox (T., 1920, 117, 493—510). 


Hydration as an Explanation of the Neutral Salt Effect. 
ArtuuR JoHn Wixson (J. Amer. Chem. Soc., 1920, 42, 715—720). 
—The addition of 120 grams of sodium chloride to chrome tanning 
liquor (17 grams of Cr,O, as sulphate per litre) increases the hydro- 
gen-ion concentration about 50% and prevents the liquor from 
tanning skins. Other experiments show that the amount of 
0'L.V-sodium hydroxide necessary to produce a precipitate of basic 
chromic salts increases if certain neutral salts are added to the 
liquor, thus: 1€ ¢.c. of the untreated liquor required 3°7 c.c., but 
the addition of 0°04 gram of sodium chloride increased the amount 
to 68 cc. Using many salts the order of increase in the amount 
of sodium hydroxide required increases with the salts, potassium 
chloride (4°0 cc.)<ammonium chloride<sodium chloride<mag- 
nesium chloride<(magnesium sulphate<sodium sulphate < 
ammonium sulphate (11°6 cc.). The author attributes this 
action to the hydration of the added salt with consequent 
increase of the acid concentration, and he calculates the number of 
molecules of water combined with one molecule of the salt in the 
case of sodium chloride for a number of dilutions; the following 
values are given: 4V, 10°9; 3, 13°2; 2N, 16°3; X, 20°5; V/10, 
255; V/100, 26:1; W/1000, 26-2 ; infinite dilution, 26:2. The 
hydrations of all the salts used are calculated for infinite dilution, 
and the following values obtained : potassium chloride, 15 ; ammonium 
chloride, 15 ; lithium chloride, 35; barium chloride, 50. J. F.S. 


The Action of Finely Divided Gases. C. ZxrnGueELis 
(Compt. rend., 1920, 
action of gases in the nascent state to the fact that they are in an 
extremely finely divided state. This explanation is based on the 
fact that hé has been able to obtain numerous reductions, such as 
of solutions of mercuric chloride, potassium chlorate, or potassium 
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nitrate, or of a saturated aqueous solution of carbon dioxide, by 
passing hydrogen, generated in an external vessel, into the liquid 
through filter-paper or dialysis parchment. Under somewhat simi- 
lar conditions he has performed certain oxidations and brought 
about the combination of nitrogen and hydrogen in the cold. The 
reactions are, of course, slower under these conditions than when 
the nascent gases are used, because the state of division is probably 
not so fine. W. G. 

Catalysis. XIII. Contact Potentials and Dielectric 
Capacities of Metals, in Relation to the Occlusion of 
Hydrogen, and Hydrogenation. Witu1am Cupmore McCuttacu 
Lewis (T., 1920, 117, 623—638). 


Catalytic Oxidation at Solid Surfaces: Some Factors 
Controlling the Rate of Hydrogenation of Ethylenic Com- 
pounds in Presence of Nickel. KE. Franktanp ArmMsTrRone and 
T. P. Hivpitrcn (7. Soc. Chem. Ind., 1920, 39, 120—1247T).—The 
hydrogenation of ethyl cinnamate and of anethole in presence of 
nickel at 140° and 180° takes place at practically a linear rate 
throughout the greater part of its course, when a free current of 
hydrogen is maintained. When, however, the reaction is carried 
out in a closed system, the rate gradually falls off and the curve 
approximates to the logarithmic type. This is due solely to the 
decreasing concentration of the hydrogen, caused by the gradual 
accumulation of gaseous impurities from the hydrogen and, to a less 
extent, from the organic compound. The results confirm the 
authors’ previous conclusions drawn from a study of the hydrogen- 
ation of olive, cottonseed, linseed, and whale oils (A., 1919, ii, 463; 
this vol., ii, 102). The hydrogenation of anethole gives rise to a 
crystalline by-product which has not been identified, but ethyl 
cinnamate is reduced quantitatively to ethyl 8-phenylpropionate. 

E. 


Catalytic Hydrogenation with Protected Hydrosols. Enric 
K. Ripeat (J. Amer. Chem. Soc., 1920, 42, 749—756).—The 
effect of a protective colloid on the reaction velocity of a hydrogen- 
ation process in the presence of colloidal platinum and palladium 
has been studied, and the results lead to the conclusion that the 
protecting colloid functions as a peptising agent, in agreement 
with Bancroft’s hypothesis (A., 1917, ii, 129). The addition of a 
small quantity of a palladium sol to a platinum sol greatly 
enhances its activity, and it is suggested that promoter action may 
in part be due to peptisation. The mechanism of catalytic actions 
in the presence of colloidal metal appears to conform rather to the 
diffusion hypothesis than to the colloid reactant complex theory. 
Abnormalities are equally explicable on the single-layer theory 
as on the view that the retardation of diffusion is caused by the 
products of the reaction. The various reactions were studied by 
means of the influence of the colloidal metals on solutions of sodium 
phenylpropiolate in the presence of gum arabic. J. F. 8. 
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Rhythmic Mercury-Hydrogen Peroxide Catalysis. 
Toxrmanu Oxaya (Proc. Phys. Math. Soc. Japan, 1919, [iii], 1, 
983—294).—The theory deduced by the author in connexion with 
the rhythmic precipitation of silver chromate in gelatin and the 
rhythmic evolution of carbon monoxide during the dehydration of 
formic acid (A., 1919, ii, 504) has been applied to the rhythmic 
mercury—hydrogen peroxide catalysis, and verified experimentally. 
An equation is developed, by means of which the accumulation 
constants, 7’, are shown to be constant throughout the reaction. 

CuemicaL ABSTRACTS. 


Structure of Matter and the Quantum Theory. F. H. 
Lorine (Chem. News, 1920, 120, 181—184, 193—196, 205—207, 
217—219).—Atomic weights are derived from that of hydrogen, 
H=1-008, by what is called an “electromagnetic multiplication 
table” : 

If 1 x 1:008=1'008 (a), 
and 4x 1:008=4°000 (d), 
then 2 x 1:008 = 2-004 (bd), 
and 3 x 1:008=3°002 (c), 
where «=hydrogen; d=helium; /=nitrogen sub-atom ; ¢ = fluorine 
sub-atom. Carbon and oxygen should then be: C=3He=12-000; 
0=4He=16-000. Nitrogen and fluorine are: N=3He+b= 
14-004; F=4He+c=19°002. The changes of mass in the table 
are assumed to have their origin in energy changes during the 
condensation of the constituents of the complex atoms. If helium 
atoms are assumed as units of atomic structure (4°000), and atomic 
outriders, or sub-atoms, a, }, c, d, added, the results are said not. 
to differ appreciably from the accepted atomic weights. The main 
results obtained in connexion with the quantum theory and 
positive rays are summarised. The author speculates on atomic 
structure, isotopes, and valency. J. R. P. 


The Atomic Weight of Hydrogen and its Relation to 
Prout’s Hypothesis. Axois Bivecki (Zeitsch. anorg. Chem., 
1920, 110, 335--338).—It has been shown in a previous paper 
(A., 1917, ii, 197) that the atomic weights of a number of elements 
are multiples of »=0°3076925, where n=16/52. It is now shown 
that n/40, =0°007692307, is a number of fundamental importance. 
A critical examination of published determinations of the atomic 
weight of hydrogen (O=16) establishes the value 1:0077 for this 
quantity. The fraction 0°0077, it is pointed out, is almost exactly 
equal to n/40. E. H.R. 


The Atomic Weight of Phosphorus in Relation to that 
of Silver. Axois Biteck: (Zeitsch. anorg. Chem., 1920, 110, 
339—340).—The fundamental number n (preceding abstract) 
heeomes n,=0°307350427 when Ag=107°88 instead of 108. The 
atomic weight of phosphorus, determined through the halogens 
with respect to Ag=107-88, is practically identical with 101n,= 


3104235, E. H, R, 
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The Relation of the Atomic Weight of Barium to that of 
Silver. Atots Bineckt (Zeitsch. anorg. Chem. 1920, 110, 
341—344).—The atomic weight of barium (Ag= 107-88), 137-37, is 
practically identical with 447n,=137°38563, where  1,= 
0°307350427. When the atomic weight is found by analysis of 
the bromide, the value found is 0°011%, and by analysis of the 
chloride, 0°0403% low. E. H. R. 


Radioactive Disintegration of the Atomic Nucleus. Hans 
Tu. Wotrr (Physikal. Zeitsch., 1920, 21, 175—178).—A 
theoretical paper in which, accepting the hypothesis of Lindemann 
(A., 1915, ii, 720) that the instability of the atomic nucleus depends 
on a large number of particles which move independently inside 
the nucleus, and assuming that these particles follow Bohr’s law 
in respect of the moment of impulse in their orbital motion, and 
that the velocity of the a-particle is the same within the nucleus as 
it is outside, a formula is deduced, from the Geiger-Nuttall rela- 
tionship between the disintegration constant and the range of the 
a-particles and from the relationship between the velocity and 
range of the a-particles, whereby the disintegration constant is 
expressed as a function of the rotation number of the particles 
which are expelled as arays. A corresponding formula is 
developed from purely theoretical considerations, and an equation 
giving the conditions which must hold for both formule to be 
identical. The formule are applied to the case in which the 
motion, of the particles under consideration, undergoes no change 
during a single step in the disintegration of the atom. J. F.S. 


Arrangement of Electrons in the Elements of the Long 
Periods. R. Lapensura (Naturiiss., 1919, 8, 57; from Chem. 
Zentr., 1920, i, 599—600).—In his previous communication (this 
vol., ii, 301), the author did not take into account certain definite 
results obtained by Baerwald in connexion with the irregularities 
in the atomic volume curve, since they were unknown to him at 
the time. H. W. 


The Binuclear Atomic Theory and the Disintegration 
of Nitrogen. ©. Hinspera (Chem. Zeit., 1920, 44, 294).—The 
observation of Rutherford (A., 1919, ii, 260) that by bombard- 
ment with a-particles from radium-C the nitrogen atom is dis 
integrated, with the production of rapidly moving hydrogen 
particles, is in agreement with the author’s theory that the elements 
of the fifth to the eighth groups of the periodic system possess two 
valency centres (A., 1919, ii, 505). Rutherford considers that the 
hydrogen nucleus which is separated from the nitrogen atom by 
the a-particle is situated relatively far from the principal nucleus 
of the nitrogen atom. In all probability, Rutherford’s principal 
helium-containing nucleus in the nitrogen atom is identical with 
the author’s postulated quadrivalent nucleus, whilst his hydrogen 
containing nucleus corresponds with the author’s univalent nucleus 
in the nitrogen atom. E. H. R. 
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Absolute Saturation of the Attractive Forces Acting 
between Atoms and Molecules. M. PotAnyi (Zeitsch. Elektro- 
chem., 1920, 26, 161—171).—A theoretical paper in which the 
absolute saturation of the attractive forces between atoms and 
molecules is considered. Absolute saturation is defined as follows: 
If an atom or molecule attracts a molecule AB from infinity with 
a force F,,, and each of the atoms separately with forces F, and 
F, respectively, then when F,, < /’,+/’,, an absolute saturation 
of the forces F, and F,, takes place in the formation of the mole 
cule AB. A number of cases are cited to show that absolute 
saturation is of common occurrence, among which are included 
adsorption of gases. It is shown also that in a non-additive field 
of force, particularly in interatomic and intermolecular fields, which 
show absolute saturation, the heat of formation of the molecule 
changes with its position in the field, even when the field is homo- 
geneous. Hence it follows that non-additive fields, which exhibit 
absolute saturation, can only be produced from hetero-polar 
systems. J. F.S. 


Barger’s Microscopical Method of Determining Molecular 
Weights. I. The Principle of the Method with Reference 
to the Molecular and Ionic Attraction of Solute for Solvent. 
Kumao Yamakamt (Biochem. J., 1920, 14, 103—113).—It is proved 
that the force which effects the volume change in the drops is not 
simply the vapour pressure, but also the osmosis through the thin 
film of liquid between the drops. When the length of interval 
between the drops is 2—3 mm., as much as five-sixths or six- 
sevenths of the volume change is attributable to osmosis. It is 
therefore possible to measure molecular weights or the degree of 
association or dissociation by investigating the volume-change of 
drops which are brought in contact with drops of standard solutions 
of known molecular concentration. J.C. D. 


Valve for Glass Apparatus. Kurr Buncx (Chem. Zeit., 1920, 
44, 299).—The valve consists of a glass tube melted solid in one 
spot. On both sides of this are two small holes, not more than 
10 mm. apart. A piece of coloured glass marks the position of 
the valve. A piece of rubber tubing is slipped over the valve, 
and the latter is operated by gentle pressure by the thumb and 
forefinger on the rubber. The valve may be used on burettes, or 
on pipettes to prevent liquid entering the mouth. J. R. P. 


Effective Connecting Bulb. ©. M. Crark (J. Ind. Eng. 
Chem., 1920, 12, 366).—A bulb tube for preventing spray passing 
irom a distillation flask into the receiver consists of a simple bulb 
oa tube, but the bulb has an internal baffle-plate in the form of 
a deep, inverted watch-glass; the latter is attached to the end of 
the upper tube (this end extends a short distance into the bulb), 
and the edge of the baffle-plate reaches to within 5 mm. of the 


side of the bulb. W. P. @. 
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Manometer for Vacuum Distillation. H. T. Crarke (J, 
Amer. Chem. Soc., 1920, 42, 786).—A manometer is described, for 
use in vacuum distillation, which is designed to prevent liquid pass- 
ing into the exhausted limb and also to prevent breakage if air 
should suddenly enter the distillation apparatus. The modification 
consists in the introduction of a hook-shaped trap half-way up the 
evacuated limb. The trap consists of a very fine capillary tube 
widened at one end and sealed to the walls of the manometer tube. 
This effectually prevents moisture getting into the exhausted space, 
and if the pressure suddenly drops it prevents the mercury rushing 
in and breaking the top of the manometer tube. J. F.S. 


A Device for Regulating the Temperature of Incubators 
either above or below Room Temperature. Jonny H. 
Nortnrop (J. Gen. Physiol., 1920, 2, 309—311).—The water flow 
through the jacket of a double-walled incubator is regulated by 
causing a relay to direct a stream of water either through the incu- 
bator or to waste as required by the temperature changes. This is 
brought about by means of a wire attached to the armature of the 
relay and attached at the other end to a glass pipette at the end 
of a vertical rubber tube. The current necessary to move this wire 
and pipette is so small that it is unnecessary to use a secondary 
cireuit. The regulator may be either of the mercury—toluene or 


bimetallic type. o: ae 


Inorganic Chemistry. 


Generation of Hydrogen by the Reaction between 
Ferrosilicon and Sodium Hydroxide Solution. E. R. Wxaver 
(J. Ind. Eng. Chem., 1920, 12, 232—-240).—The preparation of 
hydrogen from ferrosilicon, sodium hydroxide, and water is most 
economically effected by dissolving sodium hydroxide in water so 
as to form a 20—30% solution, mixing a portion of this solution 
and ferrosilicon in the reaction chamber, and when the temperature 
has reached 0° adding ferrosilicon and the remainder of the sodium 
hydroxide solution at a uniform rate in order to keep the. tempera- 
ture constant. About equal weights of ferrosilicon and sodium 
hydroxide may be used. Towards the end of the operation, the 
reaction mixture is cooled by means of an internal spray of water. 


W. P. S. 


The Constitution of Hydrogen Peroxide. Anronio Rivs 
y Mrré (Helv. Chim. Acta, 1920, 3, 347—365).—The validity of 
Willstiatter and Hauenstein’s argument against the unsymmetrical 
formule for hydrogen peroxide (A., 1909, ii, 566), based on the 
reduction of benzoyl peroxide to benzoic acid as distinguished from 
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benzoic anhydride, is weakened by the fact that water formed in the 
reaction might hydrolyse any anhydride formed. The same result 
has now been obtained, however, by reduction in boiling benzene 
solution with yellow phosphorus. In addition, potassium orthophos- 
phate is the sole product of ‘the reduction of potassium perphos- 
phate by potassium iodide in acetic acid solution, or by ferrous or 
cobalt hydroxides in alkaline solution. It is also shown that sul- 
phuric acid cannot be oxidised to persulphuric acid by permanganic 
acid, plumbic salts, or nickel peroxide. The majority of oxidations 
due to hydrogen peroxide are really hydroxylations, but, although 
this is contrary to the asymmetrical formula, the case of potassium 
permanganate shows it does not necessarily lead to the symmetrical 
formula. This formula does not explain the reducing properties 
of hydrogen peroxide, which the author attributes to weakly-bound 
hydrogen atoms. By anodic oxidation of solutions of potassium 
hydroxide containing potassium fluoride, up to 5°35% of hydrogen 
peroxide, calculated on the energy expended, was obtained (com- 
pare Riesenfeld and Reinhold, A., 1909, ii, 879). The action of 
ozone on fuming sulphuric acid (Schmidlin and Massini, A., 1910, 
ii, 498) and of perchromic acid on hydrogen peroxide were also 
examined, evidence of interaction being obtained in the latter case 
(compare Riesenfeld, A., 1909, ii, 51). The author suggests the 
H, 


formula O: .O for hydrogen peroxide, and proposes that per- 
oxides of the general type RO,R be called anhydro-hydroperoxides, 
to distinguish them from Baeyer’s hydroperoxides, RO,H. As a 
test for hydroperoxides which can only be examined in acid solu- 
tion, and to which Riesenfeld and Mair’s test cannot therefore be 
applied (A., 1912, ii, 156), hydrogen peroxide itself is suggested. 
One molecule of oxygen is liberated, whilst. the anhydroperoxides 
merely form an additive product. J. K. 


Viscosity of Sulphur. C. Coteripce Farr and D. B. Mactzop 
(Proc. Roy. Soc., 1920, [A], 97, 80—-98).—The viscosity of molten 
sulphur has been determined at a series of temperatures by the 
method of rotating cylinders. It is shown that the viscosity of 
twice distilled, but not gas-free, sulphur has the value 0°1094 
C.G.8. units at 123°, and from this temperature it falls to a mini- 
mum of 0°0709 C.G.S. units at 150° and then rises to 0°0759 at 
159°, when the rise becomes more marked, but nothing of the 
nature of a strict transition point is observed. Exposure to air in 
the molten condition, especially below 160°, has a marked effect 
on the viscosity from 160° upwards. The effect is a slow one, the 
viscosity continuing to rise for as much as forty-eight hours on 
exposure to the air for that time. The maximum for purified gas- 
free sulphur is reached at 200°, when the value is 215 C.G.S. units ; 
the maximum for purified but not gas-free sulphur, after a long 
exposure to air, is reached at 190°, and has a value about 800 
C.G.8. units. Crystallisation has an apparent, but probably 
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secondary, effect on the viscosity as measured at any temperature. 
it apparently raises the viscosity of a low-valued sample of sulphur 
and lowers the viscosity of a high-valued sample. The effect of 
crystallisation seems to disappear when the viscosity of the sample 
is about 300 C.G.S. units at 171°. Sulphuric acid appears to be the 
impurity which, after exposure to the air, causes the extreme varia- 
tions which are found in the values of the viscosity of air-exposed 
sulphur. Changes in the viscosity are accompanied by a corre 


sponding change in the amount of insoluble sulphur present. 
J. F.S. 


A New Hydrogen Sulphide Generator. Berrram Ditton 
SreeLte and Henry Georcy Dennam (T., 1920, 117, 527—529). 


Solubility of Gases in Water. Sulphur Dioxide. Frensz 
(Chem. Zeit., 1920, 44, 294).—Determinations of the solubility of 
sulphur dioxide in water between 0° and 40° at 760 mm. have 
been made, and the results are given in grams and in litres of gas 
dissolved per litre of water. At 0° the solubility is 228-29, at 
10° 162:09, at 20° 112-90, at 25° 94-08, at 30° 78°67, and at 40° 
54-11 grams per litre. E. H. R. 


Catalytic Synthesis of Ammonia. M. Guicnarp, Vavoy, 
CorNnEC, CANTRAGREL, STEVENSON, ApPAaRD, and Bovurpion (Bull. 
Soc. d’Encour., 1920, 1382, 71—102).—The authors have investi- 
gated the catalytic manufacture of ammonia, especially as regards 
the suitability of various catalysts. Addition of magnesia or 
alumina greatly increases the life of catalysts, such as iron, cobalt, 
nickel, tungsten, and molybdenum, and a combination of two of 
these metals ensures greater catalytic efficiency. Iron—molybdenum 
was proved to be the most resistant and to give the highest 
ammonia concentration—more than 4%. Iron alone gave less 
than 1%, molybdenum less than 1-5%, nickel 3%, and cobalt 3%. 
The best method of preparation is by precipitation of ferric nitrate 
with ammonium molybdate, followed by ignition, and subsequent 
reduction. With perfectly dry gases, uranium is a_ suitable 
catalyst, but its combinations with cobalt and molybdenum are 
inferior. Uranium-—nickel gives poor results, and uranium- 
tungsten is practically inert. The authors have made a partial 
study of the whole cycle of operations, including the circulation of 
the gases, the recovery of heat, absorption of ammonia under 
pressure, and the most suitable arrangement of the furnace. [See, 
further, J. Soc. Chem. Ind., 1920, 362a. | W. J. W. 


Vapour Pressure of Ammonia. C. 8. Cracoxr, C. H. Meyers, 
and C. 8. Taytor (J. Amer. Chem. Soc., 1920, 42, 206—229).— 
The vapour pressure of ammonia has been determined over the 
temperature range —78° to +70° by the manometric method. 
Several forms of manometer are described in the paper. Seven 
different samples of ammonia were used in the experiments, and 
these contained less than 1 part per 100,000 parts of non-con- 
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densing gas and less than 0°01% by weight of other impurities. 
The phenomenon of hysteresis was observed near the boiling point 
of ammonia with a commercial specimen which contained a small 
amount of air; this indicates the absolute necessity of very com- 
plete removal of dissolved gases for any accurate measurements of 
vapour pressure by the static method. The normal boiling point 
of ammonia was determined by both the static and the dynamic 
method, and the mean of the two results found to be —33°35°. 
Empirical equations are deduced which represent the vapour 
pressure over the measured range; the results of 122 measurements 
between —78° and + 25° agree with the values calculated by means 
of these equations to within 1 millimetre, and the results of 28 
measurements between +25° and +70°, made with a calibrated 
piston gauge, agree to within 3 millimetres. The vapour pressure 
of ammonia is expressed between —80° and +70° by either of the 
equations log,y)p = 30°256818 — 1914°9569/@ — 8°4598324 log, + 
239309 x 10-%@ + 2°955214 x 10-862 or = logyp = 12°465400 — 
1648-6068 /@ —0-016386466 + 2-403276 x 10-56*—1-168708 x 10-6’, 
where p is expressed in millimetres of mercury and @ in degrees 
absolute (abs. degrees=C°+273°1). The slope of the vapour 
pressure-temperature curve is obtained by differentiation of either 
of the above equations. J. F. 8. 


Preparation of Mixtures of Nitrogen and Hydrogen by 
Decomposition of Ammonia. R. O. E. Davis and L. B. Otm- 
steaD (J. Ind. Eng. Chem., 1920, 12, 316—317).—The catalytic 
decomposition of ammonia by heat in the presence of iron, first 
investigated by Ramsay and Young (T., 1884, 45, 88), and sub- 
sequently by Perman and Atkinson (Proc. Roy. Soc., 1905, 74, 
110), has been studied under manufacturing conditions, an electric- 
ally heated iron autoclave packed with iron turnings being used 
for the purpose. At 370°, 73% of the ammonia was decomposed, 
at 470° 84%, at 540° 94%, at 650° 99°6%, and at 735° 99-7%. In 
practice, about 100 cu. ft. per hour of the mixture of hydrogen 
and nitrogen could be obtained at 675° with a loss of 0°3 to 0°4% 
of ammonia. The equilibrium of a system H,—N,-NH, at that 
temperature corresponds with about 0°02% of ammonia. ‘The aver- 
age time of contact was about five seconds. When copper was used 
as the catalyst, a temperature about 200° higher and longer con- 
tact were required, which is in accordance with the facts observed 
by Beilby and Henderson (T., 1901, 79, 1245). [See, further, 
J. Soc. Chem, Ind., 1920, 362a.] C. A. N 


The Discoverer of Phosphorus. Luctano P. J. Pater (Anal. 
Soc. Quim. Argentina, 1917, 5, 238—243).—In chemical literature, 
the discoverer of cobalt is sometimes mistaken for the discoverer of 
phosphorus, or at least their names are spelt in the same manner 
(Brandt). The German alchemist Brand (born 1625) discovered 
phosphorus in the year 1669, 1674, or 1677, whilst the discovery 
of cobalt was made (1733 or 1735) by the Swedish chemist Brandt 
(16941798) (compare A., 1919, ii, 511). W. R. 8. 
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Preparation of Arsenic Trichloride from: White Arsenic 
and Carbonyl Chloride. L. H. }Mitiican, W. A. Baupeg, and 
H. G. Boyp (J. Ind. Eng. Chem., 1920, 12, 221—223).—When 
carbonyl chloride is passed over a mixture of arsenic trioxide (80%) 
and carbon (20%) heated at 200° to 260°, arsenic trichloride is 
formed, the yield being almost quantitative. The method has been 
used as a means of utilising the impure “tail gas”’ from carbonyl 
chloride manufacture. It is probable that the treatment of 
inorganic compounds with carbonyl chloride in the presence of 
carbon as a catalyst may be used as a general method of 
chlorination. WwW. wb 


Reversible Oxidation of Arsenious Acid. C. Marieyon 
and J. Attain Lecanu (Compt. rend., 1920, 170, 941—943).— 
When arsenious oxide is heated with oxygen at temperatures vary- 
ing from 400° to 480° and pressures of 127—-180 atmos., a certain 
amount of oxidation occurs, the extent of oxidation, other things 
being equal, increasing with the temperature. Similarly, a con- 
centrated solution of arsenious oxide in aqueous sodium hydroxide 
at 80° under a pressure of oxygen equal to 50 atmos. is oxidised 
to the extent of 10°9% in five hours. W. G. 


The Disposition of the Atoms and the Optical Rotation 
of Quartz and Sodium Chlorate. J. BreckenKkamp (Zeztisch, 
anorg. Chem., 1920, 110, 290—310).—The structures suggested 
by previous workers for quartz, for example, those of Séhncke and 
Bragg, do not account for optical rotation in directions perpen- 
dicular to the principal axis. In the structure now proposed, the 
silicon atoms form a rhombohedral lattice instead of a three-point 
screw system, as in Bragg’s structure. The spiral structure only 
appears after the introduction of the oxygen atoms, when the total 
structure is seen to be composed of nine three-sided, prismatic 
lattices. The disposition of the oxygen atoms is such that the 
orientation of the valency directions is the same in horizontal or 
vertical molecular layers, and the optical rotation perpendicular 
to the vertical axis is then accounted for. The different kinds of 
twin crystals of quartz, and the relation of quartz to tridymite, 
B-quartz, and crystoballite, are discussed. Sodium chlorate has a 
structure similar to that ascribed by Bragg to calcite, the calcium 


atoms being replaced by sodium and the carbon by chlorine. 
E. H. RB. 


Luminous Carbon Flames Regarded as Turbid Media. 
HerRMANN SENFTLEBEN and CE isaBetH Benepicr (Kolloid 
Zeitsch., 1920, 26, 97-—100).—When an intense beam of light from 
an arc is projected on to a Hefner candle flame, the beam is bent 
from its original path and polarised. The authors have measured 
the amount of deflexion, the polarisation, and the intensity of the 
deflected beam. It is shown that the intensity of the deflected 
light varies strongly with the direction, in the sense that with 
increasing angle between the incident beam and the direction of 
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measurement it increases, for example, a change in the angle from 
45° to 140° changes the intensity 300%. The fraction of the light 
which is polarised reaches a very definite maximum when the angle 
of observation is 90° to the incident light. At this angle, the 
fraction is 86%. The intensity of the deflected beam increases 
with decreasing wave-length ; thus there is an increase in intensity 
of 150% as the wave-length changes from 0°700 » to 0°475yu. The 
experiments show that the carbon flame behaves in a manner 
analogous to that of a turbid medium. J. F.S. 


Removal of Carbon Monoxide from Air. ArrHur B. Lams, 
WittiaM C. Bray, and J. C. W. Frazer (J. Ind. Eng. Chem., 1920, 
12, 213——221).—Of various absorbents and catalytic oxidising sub- 
stances examined, a mixture of MnO,, 50%; CuO, 30%; Co,Os, 
15%; and Ag,O, 5%, gave the best results. The silver oxide was 
precipitated in the moist mixture of the other oxides, the mass then 
dried and ground to size. This mixture acts indefinitely at the 
ordinary temperature against any concentration of carbon mon- 
oxide in air, provided that the air is dry. ‘When used in gas-mask 
canisters, the latter must be provided with a calcium chloride dry- 
ing chamber at the inlet, and the “life” of the canister is then 
limited solely by that of the drier. W. P.S. 


Constitution of Carbon Sub-oxide. H. Srantey Reperove 
(Chem. News, 1920, 120, 209—210).—By means of a method of 
calculation due to the author, the following theoretical numbers 
are found: for O:C:C:C:O, mol. heat of combustion, 243°6 Cal. ; 

4 
mol. heat of formation, 47:4 Cal.; for CF Nero, mol, heat of 
Nar 
combustion, 286-1 Cal.; mol. heat of formation, 4°8 Cal. A deter- 
mination of the thermochemical data would enable the constitution 
of the compound to be settled. J. R. P. 


Carbonyl Chloride. III. Action of Carbonyl Chloride 
on Industrial Iron Containers. M. Devépine and L. VILiz 
(Bull. Soc. chim., 1920, [iv], 2'7, 288—-290).—When it contains a 
little free chlorine, carbonyl chloride slowly attacks iron, and the 
resulting ferric chloride colours the carbonyl chloride yellow. The 
oxychloride free from chlorine will dissolve rust or the sub-carbon- 
ate of iron, and it is probably from this source that the ferric 
chloride in commercial carbonyl chloride comes. W. G. 


Phase Diagram of Potassium and Sodium Chlorides 
and their Etched Figures. G. Tammann (Nachr. Ges. Wiss. 
Géttingen, 1919, 422427; from Chem. Zentr., 1920, i, 604).— 
Potassium and sodium chlorides form a continuous series of mixed 
crystals between 660° and 500°. Since neither salt has a transition 
point, the phenomena observed when the mixed crystals are cooled 
must be attributed to separation of the components. With dimin- 
ishing temperature, therefore, either the attractive forces within 
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the molecules of the respective chlorides must increase, or those 
between the unlike molecules must be greatly weakened. The results 
obtained by etching the individual crystals at the ordinary tempera- 
ture indicate that the intra-molecular forces of the potassium 
chloride crystal differ from those of the sodium chloride crystal, or, 
more precisely, that certain lattice regions are more closely united 
in the former, whilst such differences are not observed in the latter. 
In the light of these observations, it is surprising that Réntgen 
analysis indicates the same lattice for each crystal. A possible 
explanation of the etched figures, based on atomic lattice structure, 
is discussed. H. W. 


Preparation of Sodium Amalgam in Flakes. Arruvur D. 
HIRSCHFELDER and Merritt C. Harr (J. Ind. Eng. Chem., 1920, 
12, 499).—To obtain sodium amalgam in readily pulverisable form 
the hot liquid amalgam is slowly poured into a vessel in which 
xylene or petroleum is mechanically agitated. The resulting 


flocculent deposit is dried on porous porcelain in a current of air. 
C. A. M. 


The Variations in the Composition of Ammonium Phos- 
phomolybdate. 8. Posrernak (Compt. rend., 1920, 170, 930—933). 
—Ammonium phosphomolybdate precipitated from phosphate solu- 
tions in the absence of ammonium salts always contains phosphorus 
and molybdic oxide in a constant ratio. It consists of a variable 


mixture of di- and tri-ammonium phosphomolybdates, varying 
according to the composition of the ammonium molybdate solution 
used. 

In the presence of 5% or more of ammonium nitrate or sulphate 
the phosphomolybdate precipitate obtained is a complex mixture of 
the types 16(NH,).(MoO,),.PO,,NH,(MoO,),NO, and 

8(NH,)3(MoO,);.PO,,(NH4)9(MoO3),SO, ; 
respectively. In all cases the molybdic acid behaves as though, in 
acid medium, it existed in the tetramolybdic state, and in this 
form combined with the hydroxyl groups of all the mineral acids 
present. This supports Kehrmann’s view as to the constitution of 
phosphomolybdic acid (compare A., 1887, 777). W. G. 


Formation of the Double Salts of Calcium and Potassium 
Sulphates at 100°. Evatp Anperson and R. J. Nesrewt (J. Ind. 
Eng. Chem., 1920, 12, 243—246).—In determining the conditions 
of equilibrium for the formation of syngenite (K,SO,,CaSO,,H,0) 
and potassium pentacalcium sulphate at 100°, known weights of 
potassium sulphate and gypsum were shaken seven to twenty-three 
days with water in bottles immersed in boiling water, the resulting 
solutions rapidly filtered, and the potassium and calcium oxides 
and sulphuric anhydride estimated. Experiments were also made 
with previously prepared syngenite and potassium pentacalcium 
sulphate. The mean results showed that for the formation of the 
latter salt as in the equation 5(CaSO,,2H,O)+K.SO, — 
K,80,,5CaSO,,H.O+9H,O, the equilibrium concentration for 
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potassium sulphate was 1-05 mols., and for the calcium sulphate 
0°24 mol., per 1000 mols. of water. For the formation of the 
syngenite, 
K,SO,,5CaSO,,H,O + 4K,SO, + 4H,O — 5(K,SO,,CaSO,,H,0), 

the equilibrium concentrations were 9°26 mols. of potassium 
sulphate and 07142 mol. of calcium sulphate per 1000 mols. of 
water at 100°. These figures are considerably lower than those 
obtained by extrapolation from the results of D’Ans at 83°. Hence 
the value given by D’Ans for potassium sulphate is too high, or 


the equilibrium curve has a maximum between 83° and 100°. 
C. A. M. 


Calcium Arsenates. I. Equilibrium in the System 
Arsenic Oxide, Calcium Oxide, Water at 35° (Acid 
Section). C. M. Smrra (J. Amer. Chem. Soc., 1920, 42, 259—265) 
—The equilibrium conditions between arsenic oxide, calcium oxide, 
and water have been determined at 35° for those mixtures in 
which the arsenic oxide is in excess and from which acid arsenates 
are likely to be produced. The results are recorded in a diagram 
to represent the phase rule relationships. Two compounds are 
found to be stable under the experimental conditions, dicalcium 
orthoarsenate monohydrate, CaHAsO,,H,O, which is identical with 
the mineral haidingerite, and monocalcium  orthoarsenate, 
CaH,(AsO,)>., which exist below and above, respectively, an acid 
concentration corresponding with 27:5% of arsenic oxide. 


J. F. S. 


Atomic Weight of Radio-lead. R. pe Monressus pE BaLiLore 
(Rev. gen. Sct. pure et appl., 1919, 30, 673; from Chem. Zentr., 
1920, i, 558).—The figure 206 has been proposed for this atomic 
weight ; a much more probable value is 206°5+0°05. H. W. 


Micrometallurgy. Sr. Bogpan (Bul. Soc. Chim. Romdnia, 
1919, 1, 60—72).—A micrographic study of the alloys of copper 
and silicon and iron and silicon. In all such alloys, when the 
percentage of silicon is very small, the result is a homogeneous 
solid solution. If the amount of silicon present exceeds 1%, 
crystalline compounds, embedded in the solid solution of the alloy, 
are always obtained, and are probably silicides. When the silicon 
content exceeds 4%, two crystalline silicides can be isolated, and 
also silicon in a crystalline and in an amorphous state. Prolonged 
heating of the alloys at high temperatures facilitates the separ- 
ation of their components. As the proportion of silicon present 
increases further, the mass becomes more crystalline, the hardness 
increasing, the alloy becoming more friable. W. G. 


Copper-Aluminium-Zinc Alloys of High Zinc Content. 
. H. Scuutz and M. Waernuert (Metall. und Erz, 1919, 16, 
170—176, 195—201).—The thermal, structural, and mechanical 
Properties of copper—aluminium-zinc alloys containing up to 10% 
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of copper and 10% of aluminium were investigated. Five sections 
of the three-dimensional equilibrium diagram are given, represent- 
ing, respectively, alloys containing 2%, 4%, 6%, 8%, and 10% of 
copper with a varying aluminium content. A reproduction of the 
complete space diagram is also given, the principal features of 
which are two broad, curved surfaces intersecting in a eutectic 
line at 375°, running approximately parallel to the copper co- 
ordinate, and a second line, corresponding with 1°9% of copper, 
parallel to the aluminium co-ordinate, dividing the diagram into 
two unequal sections. The microscopic structure of the alloys 
confirms the conclusions drawn from their thermal study. Alloys 
containing less than 1°9% of copper and less than 0-75% of 
aluminium consist of homogeneous ternary mixed crystals. Those 
with more than 1-9% of copper and up to 0°8% of aluminium consist 
of a solid solution of e-crystals of the zinc-copper series with 
a-aluminium crystals. The remainder of the alloys fall into five 
groups, according to the thermal equilibrium diagram, but only 
four of these can be distinguished by their structure. 

The mechanical properties studied were the hardness, tensile 
strength, and crushing strength. No relation could be found 
between the tensile strength and the equilibrium diagram. The 
curves of equal hardness and of equal crushing strength, however, 
show an inflexion at a point which appears to correspond with 
the limit of solubility of zinc crystals in the alloys. E. H. R. 


Mechanism of the Formation and the Properties of 
Mercury Hydrosols prepared by Various Methods of 
Dispersion. Ivar Norpiunp (Kolloid Zertsch., 1920, 26, 
121—138).—Methods of preparing mercury sols by various methods 
are described. The methods are subdivided into three groups: 
(i) mechanical dispersion, (ii) thermal] dispersion, and (iii) electrical 
dispersion. Mercury sols of smal! stability are produced when a 
fine stream of mercury is allowed to fall into a solution of 
potassium citrate (0°5—5x 10-8) or a solution of gelatin (0°1%) 
with a velocity of 100 metres per second. In the latter case, a 
black coagulum is obtained, which consists of highly dispersed 
mercury and gelatin, and is readily peptised by warming with a 
trace of alkali to form a grey sol. Shaking mercury with con- 
ductivity water produces a very little of a rapidly sedimenting sol; 
the addition of potassium chloride, sodium chloride, potassium 
nitrate, potassium sulphate, copper sulphate, mercurous nitrate, 
and acetic acid to the water did not increase the so] formation. 
The presence of ammonia (1 x 10-84) in the water produced a sol 
which was not very stable, complete sedimentation occurring ™ 
two or three days. Ammonium chloride and sulphate solutions 
shaken with mercury produced sols which, in the case of ammonium 
chloride, were much more stable than in any of the previous cases. 
Shaking with a solution of potassium citrate (2—7 x 10-%.) pro 
duced a very concentrated sol, which was coagulated by higher 
concentrations of citrate. This sol has a strong reddish-brown-grey 
colour, and is very stable. It may be kept for months without 
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coagulating. Shaking with solutions of carbamide (0-01%) and 
gelatin (0°0001—0:0025%) produced a dilute, grey sol. The form- 
ation of sols by the “spirting’’ method is held to be due to a 
spontaneous atomising of the rushing mercury stream and to the 
atomising of the larger drops against the walls of the vessel. In 
the shaking experiments, the formation of sols is due to the dis- 
integration of thin laminze of mercury; the bursting of mercury 
bubbles has little effect in sol formation. A deep brown, very con- 
centrated sol was formed by distilling mercury from a porcelain 
retort through a red-hot silica tube, and thence through a fine jet 
into cold water. The mercury vapour entered the water with a 
velocity of 160 metres per second. The sol is not very stable, and 
in ten to fifteen minutes it had lost its brown colour, and in two 
or three days it had completely and irreversibly coagulated. 
Experiments, of the tyne often described, by electrical dispersion, 
both with direct and alternating current arcs, are also described. 
The partition of the radii of the particles has been worked out for 
the more stable of the sols described. J. F. 8. 


Compounds of Oxides. (Mute) S. Vert (Compt. rend., 1920, 
170, 939-——941).—Mixtures of ceric and chromic oxides in different 
molecular proportions were compressed and heated by methods 
similar to those used for allovs. The electrical conductivity at 
high temperatures and the coefficients of macnetisation at the 


ordinary temperature were then determined in each case. The 
curves showing the results indicate the existence of the compounds 
Ce0,,Cr,0., 3Ce0,,4Cr,0., CeO,,2Cr.0., and CeO..5Cr,0.. and the 
probable existence of the compounds 5CeO,,Cr,0,, 7Ce0,.4Cr.0., 
and CeO,,9Cr.0.. W. G. 


The Reaction between Hydrochloric Acid and Potassium 
Permanganate. F. P. Venaste and D. H. Jackson (J. Amer. 
Chem. Soc., 1920, 42, 237—239).—It is shown that the reaction 
between potassium permanganate and hydrochloric acid and hydro- 
bromic acid, respectively, takes place in two stages, which mav. by 
regulating the quantity of acid employed, be separated. © The 
reaction is represented: (i) 2KMnO,+ 8HC]=2KCl1+ 2Mn0, + 
4H,0+3Cl,: (ii) MnO,+4HCl=MnCl,+2H.0+Cl,. It is also 
shown that hydrobromic acid reacts at a concentration 0°001541, 
whilst with hydrochloric acid no reaction takes place until the 
concentration reaches 0°0027. J. F. 8. 


System Hydrated Ferric Oxide—Arsenious Acid. Witnrim 
Bitz (Kolloid. Zeitsch., 1920, 26, 179—180).—A criticism of 
Oryng’s paper (A., 1918, ii, 317) on the adsorption compounds of 
ferric arsenite. Compare also Biltz and Utescher (A., 1905, ii, 807). 

J.F.S8. 


Influence of Superimposed Alternating Current on the 
odic Formation of Ferrates. G. Gruse and H. Gmenin 
(Zeitsch. Elektrochem., 1920, 26, 153—161).—An investigation of 
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conditions under which sodium ferrate is formed by anodic oxida- 
tion in concentrated sodium hydroxide. It is shown that increas- 
ing temperature and alkali concentration favour large yields. 
With increasing current density the yield increases to a 
maximum, and then falls with any further increase in the current 
density. The current yield of sodium ferrate can be considerably 
increased by superimposing an alternating current over the direct 
current. The increase in the yield, for constant direct current, 
reaches a maximum for a definite alternating current density. Using 
as electrolyte 40% sodium hydroxide with an iron anode and a 
platinum cathode and electrolysing at 35° with a direct current of 
3°33 amps./sq. dem. and an alternating current of 5°0 amps./sq. 
dem., an increase of 160% in the yield of sodium ferrate is obtained. 
In the preparation of concentrated solutions of ferrates the anode 
and cathode must be separated, and since ferrates lose oxygen at 
50° and precipitate ferric hydroxide, this temperature must not be 
exceeded in the preparation, and the velocity of formation must be 
increased by imposing an alternating current on the direct current. 
In this way undecomposed saturated solutions and the crystalline 
salts may be obtained. J. F.S. 


The Nature of Subsidiary Valencies. XXIV. Salts with 
High Ammonia Content. Fritz Epnram and Franz Moser 
(Ber., 1920, 53, [B], 548—563).—Recently, the addition of am- 
monia to salts containing a particularly large anion united to a 
small cation has been investigated, and it has been shown that 
ammines with unusually high ammonia content are thereby formed 
(A., 1918, i, 389). In the previous communication, salts of organic 
acids were employed, but it is now shown that suitable inorganic 
complexes behave in a similar manner, and ammines of the acids 
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are now described. Addition of ammonia proceeds in many cases 
beyond the octammine stage, and, in extreme cases, leads to the 
liquefaction of the salts. The colour of the highly ammoniated com- 
pounds does not differ markedly from that of the hexammines, and 
the volume does not greatly increase when ammonia is added beyond 
the hexammine stage, whilst, also, reaction occurs without any great 
development of heat. The higher ammines do not exhibit a step- 
wise degradation to lower ammines with rise of temperature, but, 
generally speaking, gradually evolve ammonia in much the same 
manner as does a solid solution or adsorption compound. 

The author extends his previous theory (/oc. cit.) on the influence 
of the relative size of anion and cation on the properties of the salt. 
The presence of neutral portions (water, etc.) is supposed in 4 
manner to fill the seams of the crystal caused by the unequal pairing 
of anion and cation, and thus to stabilise the whole structure. Addi- 
tion of water as “ packing material” increases the likeness of the 
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salt to water, and hence the solubility in water. The most sparingly 
soluble salts are therefore to be expected among such as contain 
most equally matched anion and cation; in general, the cation is 
spatially greater than the anion, the largest of the latter being 
represented by the alkali metals, particularly cesium ; with volumin- 
ous anions (perchlorate, platinichloride, etc.) it is precisely this 
metal which forms the relatively least soluble salts, whilst the corre- 
sponding salts of other metals only crystallise after enlargement of 
the cation by the addition of neutral substances. Conversely, bulky 
basic radicles are best precipitated by acid radicles of compact 
structure (C1O,, PtCl,, picrie acid), quite apart from any question 
of basic character. 

The following individual salts are described which, in general, are 
prepared by mixing suitable components in the presence of 
ammonia : 

Tetranitritodiamminocobalti-compounds, [Co(NO,),(NHs)>.]oM.— 
Nickel: herammine and octammine, Copper: tetrammine (+ H,0), 
olive-green, microscopic prisms, and octammine. Zinc: pentammine 
and (?) hexammine. 

Oxralodinitritodiamminocobalti-compounds.—Nickel: octammine, 
stable at the ordinary temperature; decammine, formed at —13°, 
and, possibly, dodecammine at still lower temperature. Copper: 
tetrammine, red needles, which did not further absorb ammonia at 
~18°. Zine: tetrammine, herammine, and octammine. Cadmium: 
tetrammine, pale red crystals which do not absorb ammonia. 

Tetrathiocyanatodiamminochromi-compounds.—Nickel: _tetram- 
mine, which passes into the nonammine at the ordinary temperature 
and becomes completely liquefied when treated with ammonia at 
-20°. Copper: (?) tetrammine and octammine. Cadmium: dec- 
ammine, which becomes partly liquid when treated with excess of 
ammonia at —20°. Zine: monammine, octammine. 

Compounds derived from F{I(As,0.)] (compare Weinland and 
Gruhl, A., 1919, ii, 411).—Zine: heptammine, which passes through 
a series of solid solutions to the herammine (at 70°), which is con- 
verted to the tetrammine (at 87°); the latter is stable up to 200°, 
but. at 210° passes into the diammine. Nickel: one molecule of salt 
combines with the following numbers of molecules of ammonia: 
161 at —20°; 14°2 at +18°; 10°3 at 66°; 1°2 at 77°. 

Attempts to obtain disulphitotetramminocobalti-, heptanitroso- 
sulphonicferri-, and dinitrosothiosulphatoferri-salts of the heavy 
metals were unsuccessful. Salts such as copper metachloroantimon- 
ate are decomposed by ammonia into their components, which then 
separately absorb the gas. H. W. 


Reversible Reactions of Water on Tungsten and its 
Oxides. Grorcrs CHaupRon (Compt. rend., 1920, 170, 1056—1058). 
—At 850° the two reversible reactions may be expressed by 
W+2H,0 = WO0,+2H,+Lea, and 2W0,+H.0 = W.O,+ 
H,+ Les. The value of Lg., for the first reaction is 2x 4-4 Cal., 
and for the second 4 Cal. W. G, 
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Solubility in the Solid State of Tin in Lead. N. Parravano 
and A. Scorteccr (Gazzetta, 1920, 50, i, 83—92).—In view of the 
discordance between the values given by different investigators for 
the solubility of tin in lead in the solid state (compare Rosenhain 
and Tucker, A., 1908, ii, 1038; Degens, A., 1909, ii, 888 ; Mazzotto, 
A., 1911 ii, 889; Parravano and Sirovich, A., 1912, ii, 846; Guert- 
ler, Metallographie, 736, and Zeitsch. anorg. Chem., 1916, 98, 97). 
the authors have measured the electrical conductivities of a series of 
nineteen tin-lead alloys at various temperatures lying between that 
of the air and that of the eutectic alloy. 

The conductivity isotherms are found to consist of two branches, 
that in the neighbourhood of the lead axis indicating the existence 
of solid solutions. The limits of miscibility in the solid state of 
tin in lead, corresponding with the points of intersection of the two 
branches, show that the percentages of tin in the saturated solutions 
at different temperatures are as follows: 14°5 at 175°; 13°5 at 170°; 
12°5 at 162°; 10 at 150°; 6°5 at 100°; 5°0 at: 75°; 3°0 at 50°; and 
1°5 at 25°. These values differ considerably from those given by 
Rosenhain and Tucker and from those assumed by Guertler, the first 
three of them being in moderately good agreement with Mazzotto’s 
figures. 

The curve along which tin separates from its solid solutions in 
lead at temperatures below the eutectic temperature is very regular, 
and confirms the conclusion that the recalescence observed with the 


solid allovs is due to a simple supersaturation phenomenon. 


eS 


Colloidal Rhodium. C. Zenecueis and B. PapaconsTantinovu 
(Compt. rend., 1920, 170, 1058—1061).—Colloidal rhodium may 
best be prepared by the following process. The metallic rhodium, 
after suitable purification, is converted into the double chloride, 
Na,Rh,Cl,.. This is dissolved in water, and to the slightly alkaline 
solution a solution of sodium protalbate is added and then a suitable 
reducing agent. Of the reducing agents tried, formaldehyde at 40° 
in a slightly alkaline solution is the most satisfactory, and under 
these conditions a clear, colloidal solution of rhodium is obtained. 
On purification by dialysis and subsequent evaporation to dryness 
in a vacuum, ebony-black plates are obtained which contain 33% of 
rhodium. 

The colloidal solution of rhodium absorbs hydrogen to the extent 
of 2510—2960 times the volume of rhodium present. Similarly, the 
rhodium absorbs 346 times its volume of carbon monoxide at 
12—14° and 1820 times its volume at 60°. The colloidal solution, 
slightly alkaline, causes a very slight combination of nitrogen and 
hydrogen to give ammonia, the reaction being considerably enhanced 
if the solution is made just acid with very dilute tartaric acid in 
the presence of potassium tartrate. W. G. 


ANALYTICAL CHEMISTRY. 


Mineralogical Chemistry. 


Colouring Matters of Red and Blue Fluorite. CxciL 
Srevenson Garnett (T., 1920, 117, 620—622). 


Aphthitalite (=Glaserite) from Searles Lake, California. 
W. F. Fosuac (Amer. J. Sci., 1920, [iv], 49, 367—368).—Colour- 
less, tabular, rhombohedral crystals were found embedded in pow- 
dery borax in a well boring at this locality. Material collected for 
analysis showed under the microscope some admixed halite. The 
following figures correspond with K,SO,, 72°37; Na,SO,, 18°38; 
NaCl, 7°87%, or K,SO,:Na,SO, about 4:1. 

K. Na. SO,. Cl. H,0. Total. 
32-46 9-01 53-71 4-76 0-10 100-04 
L. J. 8. 


Analytical Chemistry. 


Substitutes for Platinum Wire for Flame and Bead Tests. 
C. C. Kiputincer (J. Ind. Eng. Chem., 1920, 12, 500).—Borax 
beads may be made by heating the “lead” from a blacklead pencil 
to redness, dipping it into borax, and again placing it in the flame, 
so that a drop of the melted substance is suspended from the end. 
In using a roll of filter paper instead of platinum wire for flame 
tests (Ehringhaus, this vol., ii, 263), a flame of longer duration is 
produced, by introducing the rolled slip into a glass tube, with 
constricted opening, containing the solution or the substance mois- 
tened with hydrochloric acid. About 3 em. of the paper is allowed 
to project, and the tube is inclined so as to feed the wick thus 
formed. C. A. M. 


Thioacetic Acid as a Reagent. Nazario Atvargz (Bol. 
minero soc, nac. min. Chile, 1919, 31, 181—191).—Finely powdered 
phosphorus pentasulphide (300 grams) and glacial acetic acid (300 
grams) are mixed in a 2-litre flask containing glass beads (150 
grams) to prevent ignition, and the mixture is carefully heated to 
a temperature not exceeding 100°; thioacetic acid begins to distil 
at 91°. Redistillation of the liquid serves to remove traces of 
arsenic and antimony. The ammonium salt is obtained by adding 
a slight excess of 10% ammonia to 10 c.c. of thioacetic acid. By 
diluting this solution to 30 cc. a 33% solution of ammonium thio- 
acetate is obtained, which, used in acid solution at 80—90°, has 
advantages (control of quantity, temperature, etc.) over hydrogen 
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sulphide for the precipitation of the bases of group II as sulphides; 
the filtrate, which contains ammonium chloride, is rendered avail- 
able for the next group by boiling to remove hydrogen sulphide. 
The solution of ammonium thioacetate is not stable, and should be 
prepared when required for immediate use. 

CuemicaL ABSTRACTS. 


Device for Preventing Over-titration. R. OrtrHner (Chem. 
Zeit., 1920, 44, 282—-283).—A tube of about 5 mm. internal dia- 
meter, open at the top and constricted to a moderately fine jet at 
the lower end, is suspended vertically in the beaker containing the 
solution to be titrated; a short bent side-arm near the top of the 
tube is hooked over the edge of the beaker to keep the tube in 
position. The portion of the solution contained in this tube is not 
acted on by the reagent during the titration; the main portion of 
the solution is titrated until a very slight excess of reagent has been 
added ; the tube is then raised so that its contents mix with the 


main portion of the solution, and the titration is completed. 
w. FP. & 


Colorimetric Determination of Titratton Curves. Louis J. 
GittesPiEe (7. Amer. Chem. Soc., 1920, 42, 742—748).—A simple 
method is described for obtaining titration curves colorimetrically. 
The hydrogen ion exponents are determined without the use of 
buffer mixtures. Instead of a buffer mixture containing the indi- 
cator, a colour standard is used, consisting of a pair of test-tubes 
containing together 10 drops of indicator solution of suitable 
strength, the drop ratio in the two tubes being varied from 1:9 to 
9:1. One tube of the pair contains dilute alkali and the other 
contains dilute acid. Reference to a table gives the hydrogen ion 
exponent corresponding with the drop ratio, or the exponent can 
be calculated from the relation ?,,=k + log (drop ratio), where the 
drop ratio is the ratio of the number of drops of the indicator solu- 
tion in the alkali tube to that in the acid tube, and ¢ is a constant 
depending on the indicator. It has the following values for the 
indicators named: _ tetrabromophenolsulphonephthalein,  4'1; 
methyl-red, 5°0; dibromo-o-cresolsulphonephthalein, 6°3; dibromo 
thymolsulphonephthalein, 7:1; phenolsulphonephthalein, 777; 
o-cresolsulphonephthalein, 8°1; and thymolsulphonephthalein, 8°8. 

J. F. 8. 


Potassium Hydrogen Phthalate as a Standard in 
Volumetric Analysis. W.S. Henprixson (J. Amer. Chem. Soc., 
1920, 42, 724--727. Compare A., 1915, ii, 797).—Potassium 
hydrogen phthalate is shown to be an excellent standard for volu- 
metric work. It is best prepared from phthalic anhydride and 
potassium carbonate, and is obtained absolutely pure by three 
crystallisations. It contains no water of crystallisation, and is not 
hygroscopic, so that weighings may be made in open vessels. Its 
solubility has been determined in water, and the following values 
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obtained: 25°, 10°23%; 35°, 12°67%; and at the boiling point of 


“= 


the saturated solution, 36°12%. J. F. S. 


Automatic Methods oi Gas Analysis depending on 
Thermal Conductivity. E. R. Weaver, P. E. Parmer, H. W. 
Frantz, P. G. Lepic, and 8. F. Picxerine (J. /nd. Eng. Chem., 
1920, 12, 359—-366)—-An apparatus is described for the continu- 
ous analysis of gas mixtures by an electrical method depending on 
the thermal conductivity of the gas as compared with that of a 
standard gas or mixture. ‘he apparatus is given in detail, and it 
may be adapted to record results automatically. W. P.S. 


New Forms of Combustion Apparatus for Use in Gas 
Analysis. KE. R. Weaver and P. G. Lepie (J. Ind. Eng. Chem., 
1920, 12, 368—370)—A combustion pipette, of about 150 c.c. 
capacity, is provided with two short side-tubes, the outer ends of 
which are fitted with glass caps. These caps are cemented on and 
have short platinum leads passing through them, the inner ends 
of the leads connecting with a platinum spiral extending across the 
pipette from one side-tube to the other. A combustion capillary is 
also described ; the igniting spiral of platinum wire extends verti- 
cally down a portion of the capillary between two short side-arms 
litted with caps carrying the leads. his portion of the capillary is 
surrounded by a small water-jacket. W. P.S. 


Estimation of Chlorine with the Nephelometer. Arrsur 
B. Lams, Paut W. CarLeTon, and W. B. Meitprum (J. Amer. 
Chem. Soc., 1920, 42, 251—259).—The conditions to be observed in 
estimating traces of chlorine in alcohol and acetic acid solutions, by 
means of the nephelometer, have been investigated. It is shown 
that in a 50% alcohol water solution, heating silver chloride sus- 
pensions of widely differing concentrations at 40° for thirty 
minutes after precipitation produces a more intense and constant 
opalescence than can be attained at ordinary temperatures ; further 
heating for thirty minutes at 40°, or keeping at the ordinary tem- 
perature for an hour, produces no perceptible change in this 
opalescence. Using this treatment, chlorides in such solutions may 
be estimated with an average deviation of 3—4% over concentra- 
tions ranging between 4 and 300x10-* WV. Opalescence in such 
solutions decays more rapidly in diffuse daylight than in the dark. 
The opalescence of the same quantity of silver chloride in water is 


about 15% greater than in 50% alcohol or in 50% acetic acid. 
J. F. S. 


Carbonyl Chloride. I. Detection and Estimation of 
Pree Chlorine in Carbonyl Chloride. Marcet Derfprne (Bull. 
Soc, chim., 1920, [iv], 27, 283—-286).—For the detection and esti- 
mation of free chlorine in carbonyl chloride by means of potassium 
lodide solution the concentration of the latter must not exceed 
01%. After leading a known weight of the vapour of the carbonyl 
chloride into the potassium iodide solution, the free iodine is 
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titrated by means of standard thiosulphate. If the concentration 
of the potassium iodide solution exceeds 0°1% there is a risk of inter- 
action between the iodide and the oxychloride with consequent 
liberation of iodine. W. G. 


Carbonyl Chloride. II. Destruction of Carbonyl Chloride 
by Water; Estimation of Escaped Gases. M. Detéprivz, 
R. Dovurts, and L. Vitte (Pull. Soc. chim., 1920, [iv], 27, 
286—288).—Carbony] chloride is only slowly decomposed by mois- 
ture in the air, but is rapidly decomposed by water, although in the 
latter case the presence of hydrochloric acid considerably retards 
the decomposition. For the estimation of traces of carbonyl 
chloride in the air, a known volume of the air is bubbled through 
10 c.c. of a solution containing 1 c.c. of V-sodium hydroxide and 
5 ec. of 95% alcohol, the volume being made up with water. The 
liquid is then evaporated to 2 c.c. on a water-bath, 2 drops of acetic 
acid are added, and the whole is evaporated to dryness ; the residue 
is taken up with 2 c.c. of water, again evaporated to dryness, and 
once more taken up with 2 c.c. of water and the chloride present 
titrated with V/40-silver nitrate. By this means it is possible to 
estimate the chlorine to 0°00005 gram. W. G. 


Carbonyl Chloride. V. Estimation of Hydrogen Chloride 
in Carbonyl Chloride. M. Deririnz, M. Monnor, H. Dvvat, 
and J. Larore (Bull. Soc. chim., 1920, [iv], 27, 292—295).—Five 
grams of finely powdered dry mercury cyanide are placed in a 
perfectly dry fiask fitted with a ground-in stopper carrying two 
tubes. The carbonyl chloride is introduced into the flask in a sealed 
bulb, and the flask is exhausted. The bulb is then broken, and 
after twelve to fourteen hours the hydrogen cyanide formed by the 
action of any hydrogen chloride in the carbonyl chloride on the 
mercury cyanide is aspirated off and collected in 50 c.c. of 
2N-sodium hydroxide, and is then estimated by Denigés’s method. 


W. G. 


Some Factors influencing the Estimation of Chlorides 
in Soil. C. T. Hirst and J. E. Greaves (Soil Scz., 1920, 9, 
41—51).—For the estimation of chlorides in soil the Volhard 
method gives more concordant and, as judged by the gravimetric 
method, more nearly exact results than the Mohr method. The 
following is the most satisfactory procedure to adopt. One hundred 
grams of finely powdered soil are shaken for five minutes with 500 c.c. 
of water and the solution is clarified either by the addition of 
2 grams of alum or by filtration through a Pasteur-Chamberland 
filter. Twenty c.c. portions of the clear filtrate are transferred to 
stoppered bottles, and an excess of WV/10-silver nitrate is added, 
followed by 10 c.c. of 95% alcohol. The mixture is shaken until the 
silver chloride is coagulated, after which 2 c.c. of a 4% ferric sul- 
phate solution and 5 cc. of dilute nitric acid are added, and the 
excess of silver nitrate is titrated with V /10-ammonium thiocyanate. 

W. 
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Estimation of Iodide and Bromide in Mineral Waters 
and Brines. W. F. Baucuman and W. W. Skinner (J. Ind. 
Eng. Chem., 1920, 12, 358).—Iodides are estimated by the perman- 
ganate method (A., 1919, ii, 349). Another portion of the sample 
is distilled with ferric sulphate to remove iodine, the distillation 
then treated with a slight excess of ammonia, boiled, filtered, the 
filtrate evaporated to dryness, and the bromine estimated in this 
residue by the chromic acid method (this vol., ii, 48). W. P. S. 


Detection of Sulphuric Ions Masked in Complex Com- 
pounds. P. Jos and G. UrRpsain (Compt. rend., 1920, 170, 
843—845).—The SO,” ion masked in complex cobalt compounds 
may be estimated by difference. The total SO,” is estimated in the 
ordinary way as barium sulphate, and the free SO,” is estimated by 
precipitation in the cold as benzidine sulphate. The difference 
between the two results gives the percentage of masked SO,” ions in 
the complex. W. G. 


Differentiation of Masked and Apparent Sulphuric 
Radicles in Complex Salts. Anpr& Kune and Danien 
FLoRENTIN (Compt. rend., 1920, 170, 993—-995. Compare A.., 
1914, ii, 661).—A claim for priority over Job and Urbain (compare 
preceding abstract) for the use of benzidine hydrochloride in the 
estimation of free sulphate ions in complex cobalt salts. W. G. 


Solubility of Benzidine Sulphate in Water. ©. S. Bisson 
and A. W. CuristiE (J. Ind. Eng. Chem., 1920, 12, 485—486).— 
The solubility of benzidine sulphate in water at various tempera- 
tures was determined by evaporating a measured quantity of the 
solution, and also by titration with potassium permanganate solu- 
tion in the presence of sulphuric acid. The solubility increased 
from 0:049 gram per litre at 0° to 0-290 (and 0°252) at 80°. The 
solution obtained at 80° was discoloured, even after twenty-four 
hours in a thermostat. This was probably due to partial oxidation 
of the benzidine, and accounts for the discrepancy between the 
results obtained by the two methods. The residue obtained at 50° 
(0°141 and 0°149 gram per litre) was only slightly discoloured, and 
probably gives the approximate solubility at that temperature. The 
results show that the smallest possible amount of cold water should 
be used for washing benzidine sulphate in the quantitative estima- 
tion of sulphate. C. A. M. 


Simplified Evaluation of Hyposulphite (Blankite ; Redo). 
G. Brunns (Zeitsch. angew. Chem., 1920, 38, 92).—The usual 
method of estimating hyposulphite by titrating a solution of the 
salt with potassium ferricyanide is subject to error on account of 
the rapidity with which the salt is oxidised in solution by atmo- 
spheric oxygen. The analysis can be carried out quickly and accu- 
rately in the following manner. In a porcelain dish are placed 
20 c.c. of a standard potassium ferricyanide solution with a trace of 
ferrous sulphate sufficient to form a blue colloidal solution but not 
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a precipitate. A slight excess of the hyposulphite is weighed out 
in a scoop, and the salt is carefully dusted into the solution, with 
careful stirring, until the end-point, indicated by a change in colour 
from blue to bright reddish-yellow, is reached. The scoop is then 
weighed again to determine the weight of hyposulphite used. The 
accuracy of the method depends solely on the skill of the manipu- 
lator in dusting the powder into the solution. There is a small 
constant error due to the oxygen dissolved in the ferricyanide 
solution, but this is probably under 0°5%. E. H. R. 


Boric Acid Modification of the Kjeldahl Method for 
Crop and Soil Analysis. F. M. Scates and A. P. Harrison 
(J. Ind. Eng. Chem., 1920, 12, 350—352).—The use of 4% boric 
acid solution as proposed by Winkler (A., 1913, ii, 527) for absorb- 
ing the ammonia in the distillation part of the Kjeldahl method is 
trustworthy. Bromophenol-blue is a suitable indicator for the subse. 


quent titration. . W. P.S. 


Method for Estimating Nitrogen in Sodium Nitrate by 
the Modified Devarda Method and the Use of the 
Davisson Scrubber Bulb. C. A. Burr (J. Ind. Eng. Chem., 
1920, 12, 352, 354).—The reduction process described by E. R. 
Allen (A., 1915, ii, 575) is recommended, the scrubber bulb designed 
by Davisson (A., 1919, ii, 296) being used to prevent alkali spray 
passing into the receiver. W. P. 8. 


Estimation of Nitrogen in Calcium Nitrate. E. Pratov 
(Chim. et Ind., 1920, 3, 310—312).—-As manufactured in the 
Pyrenees by neutralising synthetic nitric acid with limestone, 
calcium nitrate contains on the average 76°15% of calcium nitrate 
and 21°45% of water, with small amounts (0°1—0°55%) of other salts 
of calcium, magnesium, iron, and aluminium. As the material is 
hygroscopic a fairly large sample (10 to 25 grams) should be dis- 
solved, and portions of the solution taken. The most trustworthy 
method of estimating the nitrogen is to reduce it in alkaline solu- 
tion by means of Devarda’s alloy. and to distil the ammonia. [See 
also J. Soc. Chem. Ind., 1920, 401a.] C. A. M. 


Estimation of Ammonia in Cultures in Presence of Urea. 
Prerre Tuomas (Bull. Soc. chim. biol., 1919, 1, 171—175).—To 50 
or 100 cc. of the liquid are added several drops of pure hydro- 
chloric acid and 10% solution of lead acetate until no further pre 
cipitation occurs. A little finely powdered lead carbonate is then 
added, and the whole left for fifteen or eighteen hours. After 
filtration and washing with cold water, all the ammonia will be 
found in the filtrate, and the interference of phosphates will be 
prevented by the preliminary precipitation. The filtrate is intro- 
duced into a special form of apparatus, which is illustrated, and 
5 grams of magnesium carbonate added. Ammonia is driven off by 
vacuum distillation below 40°, and is estimated by —. in 


standard acid. 
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Carbonyl Chloride. IV. Estimation of Carbonyl 
Chloride in Titanium Chloride. M. Drrfprine and J. Larore 
(Bull. Soc. chim., 1920, [iv], 2'7, 290—292).—The method is based 
on the measurement of the carbon dioxide liberated when the car- 
bonyl chloride is decomposed by water. A special apparatus is 
described, designed to overcome the difficulty due to the formation 
of plugs of oxide or oxychloride of titanium at the end of the inlet 
tube for the sample of titanium chloride. The carbon dioxide is 
aspirated off, collected in barium hydroxide, and _ estimated 
volumetrically. W. G. 


Hydrolytic Decomposition of Alkali Aluminates and 
Methods of Determining the Concentration of Hydroxyl 
Ions in Concentrated Solutions of Alkali Hydroxides. 
Rosert Fricke (Zeitsch. Llektrochem., 1920, 26, 129—151).— 
After a long account of the literature of the hydrolysis of alkali 
aluminates an account is given of an investigation of the so-called 
“erystalline” alumina obtained from solutions of the alkali 
aluminates and of the solutions in equilibrium with the precipitated 
alumina. Two methods are described whereby, from potential 
measurements of elements of the type Hg| Hg,Cl, || sat. KC! || alka- 
line solution! PtH, an approximate measure of the hydroxyl ion 
concentration of highly concentrated solutions of alkali hydroxide 
may be obtained. By this means it is shown that considerable differ- 
ence occurs between the hydroxyl-ion concentration of sodium and 
potassium hydroxides in concentrated solutions. By means of titra- 
tion experiments it is shown that the hydrolysis of alkali alumin- 
ates is a time reaction. The so-called crystalline alumina is not 
crystalline and possesses properties which vary with the age of the 
preparation. The ageing of alumina is proportional to the hydroxyl- 
ion concentration of the alkali solution in equilibrium with it. 
Measurements on the viscosity of solutions of alkali aluminates indi- 
cate that the sodium hydroxide molecule (or the sodium ion) is 
probably more strongly hydrated than the potassium hydroxide 
molecule (or the potassium ion). Freezing-point measurements and 
potential measurements show that aged solutions of aluminates 
contain considerable quantities of colloidal alumina. J. F. 8. 


Potassium Chlorate as a Standardising Substance for 
Solutions of Alkali. H. B. Van Varkensurcu (J. Amer. Chem. 
Soe., 1920, 42, 757—-760).—Potassium chlorate may be used as a 
standard in titrating alkali by the following method. The chlorate 
is dried at 240° for four to six hours, the solution is boiled in an 
Erlenmeyer flask, sulphur dioxide passed in for thirty minutes, 
and the boiling continued for a further ten minutes to remove all 
excess of sulphur dioxide. Phenolphthalein is then added, and the 
solution titrated either hot or cold with alkali. The calculation of 
the strength of the alkali is based on the equation KClO,+3SO,+ 
3H,O=3H,SO,+ KCl. The results of titrations by this method 


agree with those obtained by titrating the alkali with standard acid. 
J. F. S. 
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Estimation of Potassium as Perchlorate. II. Grecory P. 
Baxter and Marsusuxe Kopayasui (J. Amer.*Chem. Soc., 1920, 
42, 735—742. Compare A., 1917, ii, 270).—The method of 
estimating potassium by the perchlorate method has, as a result 
of the publication of Gooch and Blake (A., 1918, ii, 20), been 
further investigated. The authors maintain the efficiency of the 
method previously published, with the modification that the initial 
extraction of the sodium perchlorate should be carried out with 
alcohol containing perchloric acid, but not potassium perchlorate, 
instead of with a saturated solution of the latter salt. When the 
quantity of sodium is small, the use of a saturated solution of 
potassium perchlorate for the initial washing is safe, but when 
the quantity of sodium is large, the potassium salt is best washed 
once or twice with alcohol containing perchloric acid before the 
use of the saturated solution of the precipitate is commenced. 
The chief points to be observed in the estimation are: (i) the use 
of absolute alcohol; (ii) a low temperature (0° if possible); 
(iii) filtration in a platinum-sponge crucible; (iv) at least one 
solution of the precipitate in water and reevaporation to dryness 
in the course of the washing; (v) the use of alcohol containing 
perchloric acid and saturated with potassium perchlorate at the 
temperature of washing, for washing the precipitate after the 
sodium salt has been removed by washing with alcohol containing 
perchloric acid. Using this method, the error is never more than 
a few tenths of a milligram. J. F.S. 


Iodic Acid a Microchemical Reagent for Soluble and In- 
soluble Compounds of Calcium, Strontium, or Barium. 
G. Denitcks (Compt. rend., 1920, 170, 996—998).—TIodiec acid, in 
10% aqueous solution, gives almost immediately finely crystalline, 
characteristic precipitates of calcium, strontium, or barium iodate 
with salts of these metals. This serves as a basis for the micro- 
chemical detection of these metals. An insoluble salt is finely 
powdered and suspended in a drop of water on a microscope slide, 
and a drop of the iodic acid solution is added, the formation of 
the crystalline precipitate being observed under the microscope. 
A soluble salt is dissolved in water, one drop of the solution being 
used. If barium is present as the sulphate, this salt is best 
reduced by heating it on a platinum wire in a reducing flame, the 
test being applied to the resulting sulphide. Calcium iodate or 
periodate should be first ignited to the iodide before applying 
the test. W. G. 


The Spectrographic Detection of Metals and Specially 
of Zinc in the Animal Organism. A. pe Gramont (Compt. rend., 
1920, 170, 1037—1039).—Using the method of spectral analysis 
previously employed for the detection of titanium (compare A., 
1918, ii, 49), zinc may readily be detected in the ash from cobra 
venom by its rays A=4811 and 4722 and the ultra-violet ray 
A =3345. The method is also suitable for the detection of traces 
of iron. W. G. 
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Rapid Estimation of Copper in Copper-Aluminium 
Alloys. Pierre Huror (Ann. Chim. anal., 1920, [ii], 2, 103).— 
A portion of the finely divided alloy is treated with 20% potassium 
hydroxide solution, which dissolves the aluminium. The insoluble 
residue of copper is then collected, washed, and weighed, or dis- 
solved in nitric acid, converted into sulphate, and estimated 
electrolytically. WwW. PB. &. 


Detection of Manganese and Zinc in the Presence of 
Phosphates or Oxalates. E. Scamipr (Ber. deut. Pharm. Ges., 
1920, 30, 217—-218). Manganese and zine are precipitated 
together by means of ammonium sulphide, and are then separated 
by a method based on the different solubilities of their respective 
hydroxides, Mn(OH), and Zn(OH),, in a solution of ammonia 
and ammonium chloride. Wester’s statement (this vol., ii, 334) 
that in the presence of phosphoric or oxalic acid the metals are 
precipitated as phosphates or oxalates is incorrect, since the pre- 
cipitates consist of sulphides even under these conditions. This is 
shown by the fact that on treating a solution of manganese sulphate 
containing ammonium chloride with ammoniacal ammonium 
sodium phosphate solution in excess, and then saturating the liquid 
with hydrogen sulphide, the precipitated manganese phosphate is 
converted into manganese sulphide. An addition of ammonium 
sulphide does not effect this conversion under these conditions. 

C. A. M. 


Estimation of Iron in Iron Ores by means of Per- 
manganate. R. Scuwarz (Chem. Zeit., 1920, 44, 310—311).— 
In reply to the criticisms of Brandt (this vol., ii, 269) on the 
method of Schwarz and Rolfes (A., 1919, ii, 170), experiments are 
described which show that colloidal silicic acid solutions have no 
disturbing influence on the results of the titration of iron in 
sulphuric acid solution. On the contrary, the sol in association 
with the manganous salt has a favourable influence on the titra- 
tion of iron in hydrochloric acid solution. There is no evidence of 
the alleged formation of an intermediate persilicic acd. 


C. A. M. 


Method for the Analysis of an Iron Ore. Ernest LITTLE 
and Wittarp L. Hutt (J. Ind. Eng. Chem., 1920, 12, 269—273). 
—The ore is dissolved in hydrochloric acid, the ferric salts are 
reduced, and the solution is diluted and treated with an excess of 
standardised potassium dichromate solution. Five grams of 
ammonium fluoride and 5 grams of potassium iodide are then 
added, and the iodine liberated by the excess of dichromate is 
titrated with thiosulphate solution. The ammonium fluoride 
prevents the action of the ferric salts on the iodide. The pre 
liminary reduction of the ferric salts may be made with stannous 
chloride solution (avoiding an excess), mercuric chloride being 
added afterwards, but the use of the Jones’ reductor is recom- 
mended. W. P.S. 
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Use of Cupferron in Quantitative ;Analysis. G. I. F. 
LunpELL and H. B. Knowtes (/. Ind. Eng. Chem., 1920, 12, 
344—350).—Cupferron (the ammonium salt of nitrosopheny]- 
hydroxylamine) has been used for the separation of iron from 
manganese, and iron and titanium from aluminium and manganese; 
its use has also been found trustworthy for the estimation of iron, 
copper, titanium, zirconium, thorium, and vanadium. In most 
cases, however, the ‘“cupferron’’ method does not offer any 
advantages over ordinary established methods. The following sub- 
stances interfere with the separations: silver, mercury, tin, lead, 
bismuth, cerium, tungsten, uranium, silica, and excessive amounts 
of phosphorus, alkalis, and alkaline earths. W. P. §S. 


Influence of Atmospheric Oxygen on the Iodometric 
Estimation of Chromium. Orro Meinpi (Zetisch. anal. 
Chem., 1919, 58, 529—548).—The iodometric estimation of 
chromium is affected by atmospheric oxygen, since the latter enters 
into the reaction between the chromic acid and hydriodic acid. 
The results obtained are too high, the error increasing with the 
time of contact. W. P. 8. 


A Test for Molybdenite. F. C. Fucus (Informaciones y mem. 
soc. ing. Perw, 1918, 20, 423).—The mineral to be tested is dis- 
solved in fused potassium hydroxide. If molybdenum sulphide is 
present, it dissolves with an intense red colour. If the fused mass 
is cooled and dissolved in water, the colour changes to blue, green, 
yellow, etc., corresponding with the various states of combination 
of molybdenum. The reaction is explicable on the theory that 
molybdenum sulphide gives up one of its sulphur atoms to the 
fused potassium hydroxide, forming a red, double sulphide. 
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Estimation of Tungsten. R. F. Hearn (Chem. Trade J.,, 
1920, 66, 629).—The sample is fused with sodium peroxide, and 
the filtered extract of the mass treated with 6—7 c.c. of a solution 
prepared by dissolving 10°3 grams of stannous and 2:1 grams of 
stannic chlorides in 100 c.c. of dilute acetic and 40 c.c. of syrupy 
phosphoric acids. Three to four c.c. of sulphuric acid are 
added, and, after allowing the blue colour to develop for several 
minutes, it is compared with that produced by the reagent in 
solutions of known tungsten content. [See also /. Soc. Chem. 
Ind., 1920, June. ] A. R. P. 


Analysis of Tungsten. Josepn Erticn (Ann. Chim. anal., 
1920, [ii], 2, 102—103).—The tungsten is heated with hydro- 
chloric acid and ferric chloride, and the insoluble portion is 
collected, washed with ammonium nitrate solution, ignited, and 
weighed. The ignited residue is then fused with sodium hydrogen 
sulphate, dissolved in ammonia, and the solution treated with 
ammonium carbonate; the tungstic oxide remains in solution, and 
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the impurities, which are precipitated, are collected, ignited, 
weighed, and their weight deducted from the weight first obtained. 
The difference between the two weights gives the quantity of 
tungstic oxide present. Two fusions with sodium hydrogen 
sulphate may be necessary in order to separate all the impurities. 
W. P. 6. 


Estimation oftTungstic Acid in Tungsten Concentrates. 
Hircutes Corti (Anal. Soc. Quim. Argentina, 1917, 5, 308—326). 
—A detailed description is given of the estimation of tungstic acid 
in wolfram or scheelite concentrates by decomposing the finely 
powdered ore with hydrochloric acid, evaporating to dryness to 
render silica insoluble, dissolving the tungstic acid in the washed 
residue with ammonia, evaporating the filtrate, and igniting the 
residual WO,. [See /. Soc. Chem. Ind., 1920, June. ] 

W. R. S. 


The Salts of Nitrosophenylhydroxylamine (Cupferron) ; 
Uranous Salt. V. Avucer (Compt. rend., 1920, 170, 995—996).— 
In neutral solution, cupferron gives precipitates with all the 
metallic salts except those of the alkali metals, the precipitates 
obtained being divisible into simple salts, insoluble in chloroform 
and decomposed by dilute acids, and complex salts, soluble in 
chloroform and more or less resistant to concentrated acids. 

Uranyl salts do not give precipitates with cupferron, but if they 
are first reduced by zinc to uranous salt, then the whole of the 
uranium is precipitated in acid solution by cupferron. The 
uranous salt obtained is soluble in chloroform, from which it 
crystallises in brown prisms, (Cs,H;O,N,),U. Thus, by this 
means, vanadium and uranium may be separated by successive 
precipitation. W. G. 


The Estimation of Uranium. R. Scuwarz (Helv. Chim. 
Acta, 1920, 8, 330—346).—Of the various precipitants recom- 
mended for uranium, mercuric oxide is untrustworthy, hydrogen 
peroxide is quite unsatisfactory, ethylenediamine has no 
advantages over ammonia, and hydrofluoric and oxalic acids are 
Inconvenient. The simplest and most trustworthy agents are 
ammonium sulphide and ammonia. Precipitation with the former 
is best carried out at 80° in presence of ammonium chloride; some 
ammonium uranate is always formed, and, further, complete separ- 
ation from the alkali metals is only attained by repeating the 
precipitation. Precipitation with ammonia should be performed 
at 100° in presence of ammonium chloride, and preferably not in 
glass vessels, owing to the tendency of ammonium uranate to carry 
silica with it. Ignition of the precipitate from either process to 
uranosouranic oxide (Zimmermann, A., 1886, 598) is best carried 
out in porcelain crucibles with access of air, since platinum permits 
diffusion of gases from the flame, and consequent reduction. Its 
teduction by means of hydrogen to uranous oxide is not quanti- 
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tative (Kern, A., 1902, ii, 51), owing to the formation of nitride. 
The separation of uranium from the alkali metals in the form of 
uranyl phosphate (Kern) was found to be almost impossible owing 
to the fineness of the precipitate obtained. Of volumetric pro- 
cesses, that involving the solution of uranosouranic oxide in 
sulphuric acid (Boller, Diss., Zurich, 1915) was simplified and gave 
good results; this was not the case, however, if complete reduction 
to urano-salts were first attempted (compare Pulmann, A., 1903, 
ii, 761). The estimation of uranium in presence of aluminium 
is most conveniently performed titrimetrically. The precipitation 
of aluminium by means of ammonium carbonate in presence of 
ammonium salts is incomplete, and some uranium is also carried 
down ; a complicated procedure, which, however, gives good results, 
is necessary to effect complete separation. Contrary to Kern's 
view, Pisani’s process (1861) for the separation of iron from 
uranium by ammonium carbonate and ammonium sulphide is 
quite effective. Ditte’s process (this Journ., 1877, ii, 926) for the 
separation from chromium salts is unsatisfactory (compare 
Formanek, A., 1890, 852), and they must first be oxidised to 
chromate, most suitably by alkaline hypobromite, although 
Jannasch’s ammonium persulphate method gives exact results. 
Sodium uranate, when precipitated in presence of chromate (Gibbs, 
this Journ., 1874, 93), always contains uranyl alkali chromates, 
and the precipitation must therefore be repeated; it is also 
advisable to redissolve the uranosouranic oxide finally obtained in 
nitric acid to separate it from silica. 

A redetermination of the dissociation tension of uranosouranic 
oxide gave results differing from those of Colani (A., 1907, ii, 878), 
and, taken in conjunction with the heat of formation of uranoso- 
uranic oxide from uranous oxide (Mixter, A., 1912, ii, 899), indicate 
the existence of an intermediate oxide. Further, by igniting the 
higher oxide in a stream of carbon dioxide in an electric furnace at 
1122°, a black residue was obtained corresponding approximately 
in composition with the formula U,O;; traces of nitride were pro- 
duced when nitrogen was employed. The contrary results of 
Zimmermann (loc. cit.) were vitiated by his use of a platinum 
crucible over a gas flame, which permitted reduction. For the 
same reason, tHe ignition of chromic oxide is best carried out in a 
platinum crucible, since this avoids the formation of chromi- 
chromate otherwise observed (Rothang, A., 1914, ii, 73). J. K. 


Estimation of Nitroform by Potassium Permanganate. 
Puytiis Viotret McKie (T., 1920, 117, 646—648). 


Reactions of Chloropicrin. Guittemarp and Lasar (Bull. 
Soc. pharm., Bordeaux, 1919; from Ann. Chim. anal., 1920, [ii]. 
2, 120—121).—The odour of chloropicrin is destroyed by alkali 
polysulphide solution. When a drop of chloropicrin is boiled with 
alcoholic potassium hydroxide solution and a small quantity of 
thymol, a yellow coloration is obtained; if the thymol is replace 
by resorcinol, the coloration is red. The addition of sulphuric acid 
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to the alkaline thymol mixture produces a reddish-violet coloration, 
and the whole mixture, on dilution with acetic acid, exhibits 
an absorption band in the green portion of the spectrum. Chloro- 
form yields slightly different colorations under the above condi- 
tions, but a mixture of chloroform and a trace of sodium nitrite 
yields the same reactions as does chloropicrin. Both chloroform 
and chloropicrin yield a carbylamine. When chloropicrin is boiled 
with potassium hydroxide solution, the mixture, after cooling, 
yields reactions characteristic of nitrous acid. W. P. S. 


Estimation of Methyl Alcohol. 8S. B. Scuryver and Cyrin 
Curist1AN Woop (Analyst, 1920, 45, 164—170).—A method for 
the estimation of methyl alcohol in aqueous solution is described, 
the essential principle of the method being the determination of 
the concentration of ammonium persulphate necessary to destroy 
completely the formaldehyde formed in the initial stages of the 
oxidation process under certain specified conditions of experiment. 
The formaldehyde is detected by the phenylhydrazine hydrochloride 
and potassium ferricyanide test described previously by one of the 
authors (Schryver, A., 1910, ii, 335). By slight modification, the 
method may be used for the estimation of methyl alcohol in 
acetone. To estimate methyl alcohol in ethyl alcohol, the mixture 
of alcohols is oxidised partly by a relatively small amount of 
persulphate (the alcohols being in excess), and the formaldehyde 
formed is estimated colorimetrically. [See, further, 7. Soc. Chem. 
Ind., 1920, June.] Ww. wo 


Use of Diastatic Reagents in Analytical Investigations. 
Differentiation between Guaiacol and Creosote. Luctano 
P. J. Pater (Anal. Soc. Quim. Argentina, 1917, 5, 305—307). 
Creosote is known to have been used as a substitute for guaiacol 
in medicinal preparations. They may be differentiated by dis- 
solving the residue from the chloroform extract of the sample in 
alcohol and adding a direct oxydase. In presence of guaiacol, a 
vellow coloration is obtained at once, which gradually turns 
orange. Creosote under the same conditions gives no colour; after 
more than half an hour, a slight violet tint develops. If a few 
drops of hydrogen peroxide are also added to the test, guaiacol 
gives a more intense colour, whilst creosote furnishes a strong, 
teddish-violet coloration; indirect oxydases may be used when 
hydrogen peroxide is added. It is recommended to carry out the 
reactions in dilute solution. W. R. S. 


The Systematic Detection of Acetates. L. J. Curran, D. A. 
Brocer, and V. Fourman (Chem. News, 1920, 120, 230).—To detect 
acetates in mixtures, the following procedure is recommended. The 
solution is acidified with 10% nitric acid and 5 c.c. in excess added. 
followed by W/4-silver nitrate until no further precipitate is 
formed. After filtering, the clear liquid is made just alkaline 
with sodium hydroxide, and 10 c.c. each of 2N-barium chloride 
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and 2N-calcium chloride solutions added. The precipitate js 
filtered off, and the filtrate evaporated to 5 cc. after addition of 
10 c.c. of 3% hydrogen peroxide. The crystals are filtered off, and 
the filtrate made just neutral to phenolphthalein with hydrochloric 
acid. One c.c. of V/2-ferric chloride solution is added, and the 
colour compared against that of 1 c.c. of the reagent in 5 c.c. of 
water. Two mg. of acetic acid give a pale reddish-yellow colour. 
The odour of acetic acid is perceptible if 1 c.c. of a solution con- 
taining at least 2 mg. of the acid is boiled with 2 cc. of 1:1 
sulphuric acid, but nitrates seriously interfere with the test. 
A. R. P. 


Estimation of the Total Non-amino-organic Acids in 
Urine. A. Descrez and M. Potonowsk1 (Compt. rend., 1920, 
170, 1008—1010).—One hundred c.c. of the urine are made alkaline 
with sodium carbonate and evaporated to dryness on a water-bath. 
The residue is mixed with pure sand moistened with a slight excess 
of phosphoric acid, and the whole is extracted with ether contain- 
ing 1% of alcohol in a Louise apparatus for ten hours. To the 
ethereal extract a known volume of W-sodium hydroxide is added, 
and the excess is titrated with V-sulphuric acid. 

To obtain some idea of the molecular weight of the non-amino- 
acids and to correct for any hydrochloric acid present, the ethereal 
extract is shaken several times with a solution of barium hydroxide. 
The insoluble barium salts are collected, washed, dried at 110°, 
weighed, ignited to barium carbonate, and weighed again. These 
two weighings give a means of calculating the average molecular 
weights ‘of the barium salts insoluble in water. The filtrate from 
the above precipitate is freed from excess of barium by carbon 
dioxide, and the solution is filtered, evaporated to dryness, and the 
residue weighed. By calcination, the organic barium salts are 
converted into carbonates, and the residue is again weighed. The 
carbonate is converted into chloride, and the total chloride is dried 
and weighed. The three weighings allow of a calculation of the 
amount ‘of chloride mixed with the organic salts, the total weight 
of the latter, and their average molecular weight. W. G. 


A New Reaction of Acraldehyde. Lucas Tsataparants (Anal. 
Soc. Quim. Argentina, 1917, 5, 244—245).—The liquid to be tested 
is heated with 1—2 c.c. of an aqueous solution of resorcinol and 
a few drops of 10% sodium hydroxide solution. After two minutes. 
a bluish-green coloration appears in dilute, and a red one in con- 
centrated. solutions. The reaction is extremely sensitive. The 
colour, which is very stable, is destroved by acids, but restored by 
sodium hydroxide. W.R.S 


Microchemical Method for the Estimation of Sugar in 
Body Fluids. R. Gorrron and F. Nepveux (Compt. rend. Soe. 
Biol., 1920, 88, 121; from J. Pharm. Chim., 1920, [vii], 21. 
357—3: 59). i portion of the fluid, after suitable clarification, is 
boiled with Fehling’s solution, the cuprous oxide is collected. 
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washed, dissolved in a minimum quantity of hydrochloric acid, a 
few drops of potassium ferrocyanide solution and three drops of 
saturated tartaric acid solution are added, and the coloration 
obtained is compared with those shown by standards prepared 
under similar conditions from known amounts of sugar. 


Ww. F. @ 


The Iodometric Estimation of Sugars. Hitpa Mary Jupp 
(Biochem. J., 1920, 14, 255—261).—Estimation of levulose in 
fruit juices by the polarimetric method is untrustworthy. Various 
iodometric methods for the estimation of aldoses in the presence 
of ketoses have been tested, and none of them was found to give 
quantitative results. This is ascribed to the action of the dilute 
alkalis on the sugars. In using either the method of Colin and 
Lievin (A., 1918, ii, 461), or that of Willstatter and Schudel (A., 
1918, ii, 337), a definite and constant weight of iodine always 
reacts with a given weight of dextrose. This weight of iodine is 
not affected by the changes in the amount of alkali present, or by 
the presence of other sugars. This is also true of levulose. It is 
therefore possible to calculate the amount of dextrose and levulose 
in a solution from the copper-reducing power and the iodine figure. 
Each sugar has its own characteristic iodine value. Rhamnose 
behaves very abnormally. Sucrose is not oxidised, whilst lactose 
and maltose are both oxidised, the former requiring twice as much 
iodine as the latter. J.C. D. 


Estimation of Sugars by Inversion. FE. Hitpr (Ann. Chim. 
anal., 1920, [ii], 2, 103—-106).—A discussion regarding methods for 
the inversion of sugars. Chemical catalysts possess advantages 
over enzymes, since they have a definite action under given con- 
ditions. Certain aromatic sulphonic acids (benzenesulphonic 
acid, ete.) are particularly useful for this purpose, especially in 
the estimation of sugars in sweetened condensed milk. 


W. P. S. 


A Cryoscopic Method for the Estimation of Sucrose. 
Henry H. Drxon and T. G. Mason (Sei. Proc. Roy. Dubl. Soc., 
1920, 16, 1—8).—The method consists in determining the freezing 
point of the solution before and after the inversion of the sucrose 
by invertase. The freezing point is determined by the thermo- 
electric method described by Dixon (compare A., 1911, ii, 853). In 
the case of plant sap, the tissues are frozen and the sap pressed out. 
The sap is boiled and filtered, and weighed quantities are cooled in 
test-tubes to —2°. The requisite amount (0°33 gram) of invertase 
is added and the freezing point determined. The mixture is then 
incubated at 28° for twenty-four hours and the freezing point again 
determined. The increase in the depression of the freezing point is 
a measure of the sucrose originally present. A preliminary removal 
of gums, etc., from the sap is not necessary. Using 2°5 cc. of sap 
the probable error is 0°0016 gram of sucrose. 
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Estimation of Amino-acids by means of the Hydrogen 
Electrode. E. L. Tacuz (J. Amer. Chem. Soc., 1920, 42, 
174—184).—Neutralisation curves have been obtained for the 
amino-acids, lysine dihydrochloride, glutamic acid, tyrosine, phenyl- 
alanine and glycine. The method consists in adding standard alkali 
hydroxide solution to a definite volume of an aqueous solution of 
the acid and measuring the hydrogen-ion concentration after each 
addition ; this process is continued until the solution has a P,, value 
of 12°5. Then to an equal volume of water, proceeding in the 
same way, the same standard alkali is added until the same P,, 
value is obtained, care being taken to add sufficient water to give 
the blank the same volume as that of the original solution at the 
P, value. Subtracting the number of c.c. used in the blank from 
that required in the original titration gives the number of c.c. of 
standard alkali necessary to neutralise the amino-acid alone. In 
this way it is possible to obtain the neutralisation curves of the 
amino-acids alone, and the influence of the different groups may be 
seen. Certain inaccuracies in the formalin titration method are 
explained by this method. An hydroxyl-ion concentration of about 
2x 10-2 (?,,=12°5) will suppress the basic ionisation of the sodium 
salts of the amino-acids to a negligible extent, and thus make it 
possible to obtain a more exact quantitative estimation of the 
diamino-acids as well as of others containing strongly negative 


groups. J. F. 8. 


Method of Graduating Ureometers of the Yvon Type. 
Cu. O. Guititaumin (J. Pharm. Chim., 1920, [vii], 21,342—346).— 
The ureometer is supported vertically with the tap at the lower 
end, and is filled with water; the open end is closed by a rubber 
stopper through which passes the end of a very narrow, graduated 
tube about 18 cm. long and having a capacity of 2 cc. The ureo- 
meter is then turned so that the tap is at the top, the level of the 
water having been adjusted previously to the zero mark on the 
graduated tube, and small quantities of air are admitted succes- 
sively through the tap, the volumes of these quantities being given 
by the changes in level of the water in the graduated tube. 

W. P.S. 


Braunstein’s Modification of the Mérner-Sjéqvist 
Process for the Estimation of Urea. Aan Hereparna Topp 
(Biochem. J., 1920, 14. 252—254).—This modification (A., 1901, 
ii, 140) does not give a quantitative yield of urea nitrogen. Ignition 
of the filtrate for fourteen hours at 185° with 15 grams of 
erystalline phosphoric acid gives an accurate result. J. C. D. 


Estimation of Uric Acid by a Modification of Blarez 
and Tourrou’s Method. G. Pfcurter (Ann. Chim. anal. 
1920, [ii], 2, 109—110).—Fifty c.c. of urine are treated with 5 c.c. 
of saturated sodium carbonate solution, and the mixture is added 


- 


- Kh e- T @ 


il i ee oe Fe hkl i 


ANALYTICAL CHEMISTRY. ii. 397 


slowly to 5 c.c. of Fehling’s solution decolorised previously by the 
careful addition of sodium hydrogen sulphite solution. The precipi- 
tate which forms is collected on a filter, and washed with water ; the 
filter and precipitate are then transferred to a beaker containing 
150 c.c. of water and 10 c.c. of dilute sulphuric acid (1:1), and the 
mixture is titrated with 0°212% potassium permanganate solution. 
Each c.c. of the latter corresponds with 0°1 gram of uric acid per 
litre of urine. W. P. G. 


Action of the Arsenotungstic Reagent on certain 
Alkaloids and Glucosides. Luciano P. J. Pater (Anal. Soc. 
Quim. Argentina, 1916, 4, 256—258).—The arsenotungstic reagent 
for phenolic groups proposed by Guglialmelli (A., 1916, ii, 584) has 
been applied to a large number of alkaloids and glucosides, and the 
result is tabulated in the original. W. R. S. 


Forensic Investigation of Aconitine. Its Resistance to 
Putrefaction. Luciano P. J. Paver (Anal. Soc. Guim. Argentina, 
1918, 6, 480—487).—A rat was killed by subcutaneous injection 
of 0°002 gram of aconitine. The carcase was leit to putrefy seven 
days in the air, and subsequently buried during two months in a 
metal box. The pulped viscera were treated with absolute alcohol, 
slightly acidified with 10% tartaric acid, and kept for fifteen 
minutes at 50°; the cooled liquid was filtered and distilled in a 
vacuum ; the residue was left overnight in contact with 250 c.c. of 
absolute alcohol, the liquid filtered, and distilled in a vacuum. 
This treatment was repeated twice. The final residue was dis- 
solved with 200 c.c. of water, which was distilled off to remove 
alcohol, again dissolved in water, and filtered. This liquid was 
extracted in a separator (1) with ether, (2) with ether after 
previous addition of sodium hydrogen carbonate to feebly alkaline 
reaction, and (3) with chloroform. The last extract was evapor- 
ated and the residue treated with 10% acetic acid. It gave positive 
reactions with Mayer’s and Monti’s reagents, had the characteristic 
action on the tongue, and gave a violet coloration with a solution 
of 1 gram of sodium molybdate in 25 grams of phosphoric acid. 
Brouardel and Boutmy’s reaction for ptomaine was negative. The 
conclusions are: that aconitine is not destroyed by the natural 
blood ferments; that it resists putrefaction for two months; that 
weak acids and alkalis should be used for its extraction; that its 
characterisation may be effected by the organoleptic test and the 
reaction with phosphoric acid and Sodium molybdate; that crystal- 
lised aconitine does not give a violet coloration with officinal 
phosphoric acid, either hot or cold. W. R. S. 


Test for Strychnine. H. E. Buc (J. Assoc. Ojf. Agric. Chem., 
1919, 3, 193)—One gram of zinc amalgam and 0°5 c.c. of hydro- 
chloric acid are added to 0°5 c.c. of the strychnine salt solution; 
after fifteen minutes, the liquid is decanted and treated, drop by 
drop, with 0°02% potassium ferricyanide solution. A pink to rose- 
red coloration is obtained. The zinc amalgam is prepared by 
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washing granulated zine with hydrochloric acid, treating it for one 
hour with 1% potassium antimony] tartrate solution, and then add- 
ing mercuric chloride solution and a small quantity of hydrochloric 
acid; after thirty minutes, the zinc is removed from the solution, 
washed, and dried. The test will detect 0°001 mg. of strychnine 
provided that interfering substances, such as large amounts of 
other alkaloids and certain organic substances, are absent. 


W. P.S. 


Use of Ethyl Acetate as a Precipitating Reagent for Proteins. 
A. Marte (Ann. Inst. Pasteur, 1920, 34, 159—161).—-Ethy] acetate 
gives a marked precipitate with even dilute solutions of proteins, 
and a turbidity with peptones, proteoses, or albumoses, but solutions 
of amino-acids or vegetable or animal alkaloids show no apparent 
change in their physical state on its addition. W. G. 


Important Source of Error in Investigating Urines for 
Albumin by means of Sulphosalicylic Acid. Scat (JMiinch. 
med. Woch., 1920, 67, 164—165; from Chem. Zentr., 1920, 
ii, 582—583).—It is found that sulphosalicylic acid gives a precipi- 
tate with urines rich in calcium which may easily be mistaken for 
a positive albumin reaction. The distinction between precipitated 
calcium sulphate and albumin is most readily made if the urine is 
previously diluted with at least half its volume of water; under 
these conditions calcium sulphate is not precipitated, whilst the 
albumin reaction is but little affected. H. W. 


Estimation of the Fibrin, Globulin, and Albumin Nitrogen 
of Blood Plasma. Gienn E. Cutten and Donatp D. Van 
StykE (J. Biol. Chem., 1920, 41, 587—597).—Fibrin is estimated 
by precipitation with calcium chloride under definite conditions 
from plasma containing 0°5% potassium oxalate. After thorough 
washing, the precipitate is submitted to the Kjeldahl process. 

Albumin is estimated in plasma by precipitating the globulin by 
half saturation with ammonium sulphate, quantitatively removing 
the excess of ammonia in the filtrate, and making a Kjeldahl esti- 
mation on the residue. Non-protein nitrogen is estimated after 
removal of the plasma proteins by trichloroacetic acid. The piasma 
proteins are, therefore, separately estimated as follows: Fibrin N, 
directly ; globulin N =total N — (filtrate N + fibrin N) ; albumin N= 
filtrate N —non-protein N. J. C. D. 


Crystallisation of Hamatoporphyrin. Tx. Locure and 
E. Danzicer (Vierteljahrschrift ger. éffentl. Sanitdtswesen, 59, 
140—143; from Chem. Zentr., 1920, ii, 396—397).—The method 
described depends on Willstitter’s process, and is effected in the 
following manner. The spot of blood is removed as completely as 
possible and covered in a small test-tube with about 0:5 c.c. of 
hydrobromic-glacial acetic acid solution; the tube is corked and 
heated at 40—50° for about fifteen minutes. After remaining for 
thirty-six to forty-eight hours at the ordinary temperature, water 
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js added, followed by sodium hydroxide solution sufficient to 
neutralise the acid; the solution is faintly acidified with acetic 
acid and extracted two to three times with ether. The ether is 
allowed to evaporate slowly on a small watch-glass, the residue is 
washed into the centre of the glass with two or three drops of 
alcohol, and then treated with three to five drops of concentrated 
hydrochloric acid. The watch-glass is covered with a larger dish, 
and the solution is allowed to evaporate slowly; crystals generally 
form within one or two days. H. W. 


Colorimetric Estimation of Stercobilin. R. Gorrron 
(Compt. rend. Soc. Biol., 1920, 38, 60; from J. Pharm. Chim., 
1920, [vii], 21, 286—288).—Stercobilin, a reduction product of 
bilirubin, yields a red-coloured mercury compound which is soluble 
in dilute ammonia. To estimate stercobilin in feces, 40 c.c. of a 
10% faecal solution are heated for one hour at 50° with 5 c.c. of 
saturated mercuric chloride solution; the warm mixture is then 
treated with 2 c.c. of ammonia, diluted to 50 c.c., filtered, and 
the coloration of the filtrate compared with that of a standard. 
The latter may consist of a mixture of 100 c.c. of 10% cobalt 
chloride solution and 5 c.c. of potassium dichromate solution. The 
value 10 is suggested as a normal when the colorations of the 
test and standard solutions are of equal intensity. WwW. 2. &. 


‘ Colloid-chemical Considerations regarding the Reductase 
Test for Milk. Econ Eicuwatp (Zeitsch. Nahr. Genussm., 1919, 
88, 359—361).—It is pointed out that the colloids in milk may 
play a part in the methylene-blue test for reductase in milk, and 
preliminary experiments show that the finer the state of division 
of the colloids (proteins and fat), the slower is the rate at which 
the blue colour is destroyed. Ww. F. G. 


Reduced Eosin and Potassium Persulphate. Lxr0n 
GoLDENBERG (Anal. Soc. Quim. Argentina, 1917, 5, 264—266).— 
A colourless solution of reduced eosin may be obtained 
almost instantly and in the cold by weighing 1 gram of eosin, dis- 
solving 2 grams of sodium hydroxide in 100 c.c. of water redistilled 
in glass, adding part of the eosin and 5 grams of chemically pure 
zinc dust, and shaking until decolorisation is complete. The remain- 
der of the eosin is then added in portions whilst shaking. The stock 
solution thus obtained may be kept for two to three weeks, after 
which the eosin acquires a yellow colour on regeneration. For inves- 
tigating oxydases, 0°5 c.c. of the above solution is made up to 
100 c.c. The incomplete decolorisation of eosin by commercial zinc 
dust and distilled water condensed in metallic receivers is due to 
the presence of copper, traces of which are sufficient to induce cata- 
lytic re-oxidation of the reduced eosin. 

The oxidising action of oxydases may be measured by comparison 
with a V/100-solution of potassium persulphate, 1 c.c. of which 
furnishes 0°00016 gram of oxygen. The quantity of oxydase which 
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causes reduced eosin to absorb 0°00016 gram of oxygen in one hour 
at 37° is called the ‘“ oxydasogenous unit.” As the solutions in 
which oxydases are determined are generally too turbid for com. 
parison with the standard regenerated by persulphate, the regener- 
ated eosin obtained in the determination is best precipitated by 2% 
hydrochloric acid, collected on a double paper, washed with the 
acid, and redissolved on the filter in 2—3% sodium hydroxide. The 
clear filtrate may now be matched against the persulphate standard. 
W. R. 8. 


Quantitative Measurement of Lipase and Amylase in 
Pancreatic Juice. H. Mausan (Compt. rend. Soc. bvol., 1920, 
83, 130; from J. Pharm. Chim., 1920, |vii], 21, 355—357).—Two 
c.c. of 0°2% starch solution are placed in each of ten tubes, and to 
the first is added 1 drop of pancreatic juice, to the second tube 2 
drops, and so on. The tubes and their contents are heated at 37° 
for tive minutes, 0°25 c.c. of Fehling’s solution is then added to 
each, and the mixtures are boiled for one minute, a small quantity 
of potassium ferrocyanide being added to prevent precipitation of 
copper. In this way is found the quantity of pancreatic juice 
necessary to produce sugar just sufficient to decolorise the measured 
quantity of Fehling’s solution. Six or seven drops of normal 
pancreatic juice are usually required. W. P. S. 


Estimation of Soil Acidity and Alkalinity by means of 
Indicators in the Field. Kpgar T. Wuerry (J. Washington 
Acad, Sci., 1920, 10, 217—223).—The method of estimating the 
acidity or alkalinity of a soil in terms of P, (A., 1919, i, 428) has 
been adapted for use in field tests, and a table has been constructed 
showing the reactions of the soil corresponding with the colour 
changes of a series of indicators, each of which overlaps the next 
in the scale. Passing from extreme acidity to extreme alkalinity, 
these indicators and their corresponding ?, values are: Bromo- 
phenol-blue, dull green, 3:5; brownish-green, 4°0; violet, 4°5; 
methyl-red, violet, 45; red, 5°0; orange, 5°5; yellow, 6°0; bromo 
cresol-purple, yellow, 5°5; brownish-green, 6°0; violet, 6°5; purple, 
7°0; bromothymol-blue, yellow, 6°0; greenish-yellow, 6°5 ; green, 7°0; 
blue, 7°5; phenol-red, yellow, 6°5; orange-yellow, 7:0; orange, 7°; 
red, 8-0; violet-red, 8°5 ; phenolphthalein, colourless, 8-0; pale pink, 
8°5; deep pink, 9:0; violet-red, 9°5, A definite quantity of the soil 
is shaken with neutral salt-free water, and the clear extract tested 
with successive indicators until one indicator shows an intermediate 
colour or the extreme colorations of two successive indicators over- 
lap, and the corresponding /’,, value is obtained from the table. By 
treating standard solutions of known ionic concentration and com- 
paring the colorations with those given by soil extracts with the 
same indicators, specific acidities differing by a factor of °/10 or 
1°59 (P,=0°2) may be distinguished, but in practice values differ- 
ing by a factor of 10 or 3°16 (P,,=0°5) are sufficiently accurate, 
since the reactions of the soil from different parts of the root of the 
same plant may differ by a factor of 10 or more. C. A. M. 
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Relation between the Refractivity and Density of Carbon 
Dioxide. P. Puitiips (Proc. Roy. Soc., 1920, [A], 97, 225—240). 
—The density and refractive index of carbon dioxide have been 
determined at 34°, under such conditions as allowed a gradual 
change in density from 0°73 gram/cm.? downwards, with the object 
of testing the validity of the Lorenz and Lorentz formula. The 
experiments were made by means of a small Fabry and Perot 
etalon, and the density values were deduced from the total amount 
of gas used and the volume of the containing vessel. From 
measurements with the mercury lines AA5790, 5461, and 
4358 x 10-8, it is shown that the reciprocal of the Lorenz and 
Lorentz constant is a linear function of the square of the density. 
For the wave length 5461 x 10-5, the relation between the refractive 
index and the density is (y?+2)p(p2?—1)=6°581+0°1130p?. 

J. F. S. 


Maxwell's Relation between the Refractive Index and 
Dielectric Constant and a Method of Determining Ionic 
Charges in Crystals. M. Born (Sitzwngsber. Preuss. Akad. Wiss. 
Berlin, 1918, 604—613).—-On the space-lattice theory of the author, 
it is shown that the product of the ionic charge and the wave- 
length of the lattice-vibration in diatomic crystals may be expressed 
by the difference )—n,?, where D is the dielectric constant and 
ny the nearly constant value of the refractive index between the 
short- and long-wave infra-red specific frequencies (“‘ Eigenschwin- 
gungen”’). By comparison with the wave-lengths of the residual- 
rays (“ Reststrahlen”’), an approximation to the ionic charge is 
obtained which is in moderate agreement with that of the electro- 
lytic ions. o. B FF. 


Reflection Capacities and Dielectric Constants of Insu- 
lating Solids and Liquids. H. Rusens (Sitzungsber. Preuss. 
dkad. Wiss. Berlin, 1915, 4—20).—The simple relation between 
reflecting capacity in the infra-red and the electric conductivity 
of metals deduced by Maxwell had been confirmed in previous 
experiments. The analogous relation between reflecting capacity 
and dielectric constant was confirmed in the case of twenty-five 
“lid insulators with eight different wavelengths in the infra-red. 
The insulating liquids examined exhibited an entirely different 
tation, which is explained by a theory due to Debye, that part 
of the abnormally high dielectric constant arises from the orienta- 
tion of the electric dipoles assumed to exist in the molecules. 

J. R. P. 
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Reflection Capacity and Dielectric Constants of some 
Amorphous Substances. H. Rusens (Sitzwngsber. Preuss. Akad. 
Wiss. Berlin, 1916, 1280—-1293).—Measurements made on fifteen 
amorphous substances, mainly glasses, led to the result that, for 
infra-red radiation of long wave-length, the reflection capacities 
are in close agreement with those calculated from Fresnel’s theory 
from the dielectric constants for slowly varying fields. Anomalous 
dispersion in the region of Hertzian waves could not in any case 


be detected. J. R. P. 


Optical Properties of some Crystals in the Long-wave 
Infra-red Spectrum. I. and II. Tx. Liesiscn and H. Ruseys 
(Sitzungsber. Preuss. Akad. Wiss. Berlin, 1919, 198—219, 
876—900).—I. The reflection capacity of doubly-refracting crystals 
between the wave-lengths 22 and 300,y, and the connexion 
between the electric and optical properties were determined. The 
results enable the frequency and strength of the corresponding 
vibrations in the space-lattice to be calculated. 

II. Forty-eight crystals of different systems, excluding triclinic, 
were examined in the manner described in the previous abstract. 
The positions of the optic axes in adularia and gypsum were 
determined for ten different wave-lengths, and the gradual change 
of these axes in the direction of the axes of greatest and least 
dielectricity was found to be in agreement with the electromagnetic 


theory. J. R. P. 


Critical Study of Spectral Series. V. Spectra of the 
Monatomic Gases. W. M. Hicks (Phil. Trans., 1920, [A], 220, 
335—468. Compare A., 1910, ii, 86; 1912, ii, 512; 1913, ii, 810; 
1915, ii, 499).—A theoretical paper in which the series relation- 
ships in the spectra of neon, argon, krypton, xenon, and radium 
emanation are examined mathematically. A table of spectrum 
constants, in which the most important numerical factors are con- 
tained, is given in the paper. The value of the oun in the various 
cases is neon, 14°47013; argon, 57°9209; krypton, 249°536; xenon, 
611°0100; and radium emanation, 1787°024. J. F. S. 


Excitation of the Band Spectrum of Nitrogen by 
Electrons of Feeble Velocity. Lion Biocu and Evcine Brocu 
(Compt. rend., 1920, 170, 1380—1382)—From a spectrographic 
study under special conditions, it is shown that it is possible to 
excite the radiation of nitrogen with a critical potential of about 
10 volts, the band spectrum thus being excited by electronic shock 
under a voltage decidedly lower than the potential of ionisation 


(18 volts). W. G. 


Measurements of Wave-lengths in the Spectra of Krypton 
and Xenon. Paur W. Merriut (Bur. Standards, Bull., 1919, 15, 
251—257 ; Sct. Paper No. 345).—This paper records photographic 
measurements of wave-lengths in the spectra of krypton and xenon, 
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principally in the red and infra-red. In krypton thirty-seven new 
lines were measured between 6576 A and 8928 A; in xenon fifty- 
two new lines between 6318 A and 9162 A. Im this region there 
are numerous strong lines which are probably among the most 
important in the spectra of these elements. The xenon lines at 
8231 A and 8280 A are especially notable. These and other lines 
may be of value as wave-length standards in the infra-red. Atten- 
tion is called to a probable analogy between the spectra of the 
rare gases neon, argon, krypton, and xenon that this investigation 
has brought to light, which is shown in the tendency of the lines 
to form groups the position of which apparently has some relation 
to the atomic weight. CHEMICAL ABSTRACTS. 


Absorption Spectra of Metal Ammine Complexes. III. 
Absorption Spectra of Complex Salts of Nickel, Chromium, 
and Copper. Yuvi Suisatra and K. Matsuno (J. Coll. Scr. Tokyo, 
1920, 41, 6, 1—37. Compare A., 1919, ii, 381; this vol., ii, 141). 
—The absorption spectra of a large number of chromium complex 
ammines, complex sulphates and oxalates, simple chromic salts and 
complex perchromic derivatives have been measured. Similar 
measurements have been made for nickel ammines, simple nickel 
salts, complex pyridine copper derivatives, copper ammines, and 
simple copper salts. The complex chromic compounds are shown 
to be stable in aqueous solutions and to give generally two or three 
sharp absorption bands. They are in every way comparable with 
the complex cobalt derivative as regards the absorption spectrum. 
The complex nickel compounds are generally unstable in aqueous 
solutions; the absorption spectra were, therefore, determined in 
ammoniacal solution. They exhibit, in every case, two absorption 
bands, but the absorption is much less strong than in the case of 
the metals previously examined. The absorption of the complex 
nickel compounds follows the same laws as that of the complexes 
of chromium and cobalt. The complexes of copper are the most 
labile in aqueous solution, and the anion exerts some influence on 
the absorption in this case. They give no bands, but there is 
general absorption in both the red and violet ends of the spectrum. 

J. F. 8. 


Ultra-violet Spectrophotometry of the Nitrophenols. 
Frep Viis (Compt. rend., 1920, 170, 1242—1245).—The spec- 
trum of the nitrophenols in the region studied, A=250 mp to the 
visible spectrum, is constituted in general by three elements, 
namely, (1) an absolutely constant W-band due to the absorption 
of the nitro-groups; this band appears to be formed by two com- 
ponents; (2) a band ¢, sometimes uncertain, due to the phenolic 
tadicle; (3) a band y, inferior to the region studied, and the origin 
of which is problematical. The constitution in wavelengths of the 
spectrum of a compound will be given by the characteristics of the 
isolated components, slightly modified by coefficients which will 
depend on the stereochemical properties of the compound. W. G. 
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Absorption in Respect to the Properties of the Nitro- 
phenols. Freep Vuis (Compt. rend., 1920, 170, 1316—1318)~ 
A continuation of previous work (preceding abstract) in which it 
is shown that it is possible to calculate the absorption spectrum 
curves of the nitrophenols simply from their constitution and the 
properties of their constituent groups. W. G. 


Abnormal Rotatory Dispersion. G. Brunar (Ann. Physique, 
1920, [ix], 18, 25—48).—The first part of the paper is a mathe- 
matical discussion of the general conditions which a spectropolari- 
meter should satisfy. The second part is a study of certain 
coloured ftartrates, uranyl tartrate, didymium tartrate in 
ammoniacal solution, and the cobalt tartrates. The results 
obtained confirm Natanson’s law and the law previously enunciated 
by the author (compare A., 1915, ii, 302, 503). W. G. 


Photochemical Activity of Absorbed Radiations. Cur. 
WintTHER (Danske Vid. Selsk. Math. Phys. Medd., 1920, 2, No. 3, 
1—35; from Chem. Zentr., 1920, i, 722).—The law of critical 
activity explains the peculiar fact observed by Warburg (this vol., 
ii, 210) that the “specific photochemical effect ”’ is of the same order 
of magnitude for a series of very dissimilar processes. By its aid, 
the sensitiveness towards light of a particular reaction can fre 
quently be approximately estimated when only its temperature- 
coefficient in darkness is known. It also affords a ready explan- 
ation of the generally observed small temperature-coefficients cf 
photochemical processes and of their increase with increasing wave- 
length, and also indicates the possibility of chemi-luminescence. 
It possibly also explains the empirical observation that a process 
is more susceptible to optical sensitivation for a given wave-length 
when it is least sensitive to this wave-length. H. W. 


Energy-changes during Photochemical Reactions in Gases. 
IV. Influence of the Wave-length and Pressure on Photo- 
chemical Ozonisation. E. Warsure (Sitzungsber. Preuss. Akad. 
Wiss. Berlin, 1914, 872—885. Compare A., 1911, ii, 834; 1912, 
ii, 315; 1913, ii, 652).—The amount of ozone produced in oxygen 
by ultraviolet light of wave-length 0°253, is smaller, per calorie 
absorbed, than with light of wavelength 0°209,. It is smaller 
under a pressure of 300 kg. per sq. cm. than under a pressure ol 
125 kg. per sq. cm. Both results are in contradiction to Einsteins 
law of photochemical equivalence, which requires considerable 
modification to accord with experiment. Of the original assump- 
tions of Einstein, (1) that only one quantum is absorbed, (2) that 
all absorbing molecules are decomposed, the first may for the 
present be retained, but the second may be modified by assuming 
that only a portion of the absorbing molecules are decomposed. 


J. RB. P. 


Energy-changes during Photochemical Reactions im 
Gases. V. Absorption of Ultra-violet Radiation by Oxygen. 
E. Warsure (Sitzungsber. Preuss. Akad. Wiss. Berlin, 1915, 
230-—242).—Between pressures of 30 to 400 atm., large deviations 
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from Beer’s law were found. The molecular absorption of oxygen 
increases appreciably with the pressure. The increase is greater 
for the shorter (0-209 ») than for the longer (0-253 n) of the waves 
used, and was greater in pure oxygen than in mixtures of oxygen 
and nitrogen. The deviations are explained by a theory of K. 
Angstrém (Arkiv. Math. Astron. Fystk, 1908), according to which 
they are due to molecular collisions, and are represented by 
formule. 


Energy-changes during Photochemical Reactions in Gases. 
VI. Photolysis of Hydrogen Bromide. E. Warsure (Siiz- 
ungsber. Preuss. Akad. Wiss. Berlin, 1916, 314—329).—The 
photolysis of hydrogen bromide by the wave-lengths 0°209, and 
0:253 2 follows Einstein’s law of photochemical equivalence; the 
photochemical action per unit of energy absorbed increases with 
the wave-length, and nearly in the ratio required by the theory. 
The law can hold only when the work required in the decomposition 
of the molecule is smaller than the quantum of the decomposing 
radiation. This relation is fulfilled with hydrogen bromide with 
the two wave-lengths used, but is not fulfilled in the photolysis of 
ammonia by the wave-length 0°209, and of oxygen by the wave- 
length 0°253y. The deviations found in the last two cases are 
therefore explained. J. R. P. 


Energy-changes during Photochemical Reactions in Gases. 
VII. Photolysis of Hydrogen Iodide. E. Warnura (Sitz- 
ungsber. Preuss. Akad. Wiss. Berlin, 1918, 300—317).—The fulfil- 
ment of Einstein’s law of photochemical equivalence was demon- 
strated with hydrogen iodide with the wave-lengths 0-207 p, 0°253 n, 
and 0°282 n. J. R. P. 


Energy-changes during Photochemical Reactions. VIII. 
Photolysis of Aqueous Solutions and the Law of Photo- 
chemical Equivalence. E. Warsure (Sitzungsber, Preuss. Akad. 
Wiss. Berlin, 1918, 1228—1246).—Aqueous solutions of nitrates 
of alkalis and alkaline earths are converted by photolysis into 
nitrites. The specific photochemical action is considerably greater 
in weakly alkaline than in weakly acid solutions, increases with the 
concentration of nitrate, and is greater for shorter than for longer 
waves, in contradiction to CKinstein’s law of photochemical 
equivalence. d. B. FP. 


Energy-changes during Photochemical Reactions. IX. 
Photochemical Transition of Isomerides. E. Warsure 
(Sitzungsber. Preuss. Akad. Wiss. Berlin, 1919, 960—974).—The 
conversion of maleic into fumaric acid under the influence of wave- 
lengths 0°207 p, 0°253 p, and 0°282 » in aqueous solutions was 
studied. The results indicated that the extension of the law of 
Photochemical equivalence (see IV, this vol., ii, 404) does not lead 
to quantitative results, but serves as a guide to the theoretical 
interpretation of the experiments. J.R. P. 
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Photochemical Dissociation of Ferric Chloride. Ernesto 
PuxEppu (Gazzetta, 1920, 50, i, 154—161).—Exposure to direct 
sunlight of a dilute solution of ferric chloride in pure anhydrous 
ether results in almost instantaneous reduction of the salt to 
ferrous chloride. No reversion of this reaction occurs in the dari, 
the chlorine liberated during the reduction being completely used 
up, partly in chlorinating the ether, apparently to a mixture of the 
dichloro- and trichloro-derivatives, and partly in oxidation processes, 
with formation of aldehydes; the latter undergo polymerisation to 
some extent. 

In moderately concentrated ethereal solution, ferric chloride is 
slowly reduced to a mixture of ferrous chloride and a brownish- 
black organic iron compound containing 2°8% of the metal, and 
only if this compound is gradually removed is complete reduction 
possible. = ee 


The Disruption of Atoms by a-Rays. G. 8S. Futcuer 
(Science, 1919, 50, 582—584).—In Rutherford’s recent papers on 
the nuclear bombardment of light atoms by a-particles, he finds 
that the ranges of the swiftly accelerated nitrogen and oxygen 
atoms correspond fairly closely with those to be expected if the 
swift particles consisted of the singly charged nitrogen and oxygen 
atoms. The author points out that this requires that the other 
outriding electrons should accompany the parent atom in its swift 
motion, which is open to twofold objection. First, a velocity 
approaching 10° cm. sec.-! could not be imparted to the electrons 
in less than 10-8 sec. The strength of the field not being great 
enough to overcome the inertia of the electrons, they would be left 
behind initially. Secondly, admitting that the first contention is 
wrong, the author believes that the outriding electrons would soon 
be brushed off by the large number of atoms encountered in the 
long range of flight. As an alternative, the possibility is suggested 
that the nitrogen atom, presumably composed of hydrogen and 
helium atoms, is entirely disrupted. and that the particles observed 
by Rutherford are really doubly charged helium atoms cr 
a-particles. The additional energy necessary to give them a range 
greater than that of the initial bombarding a-particles would come 
from the internal energy of the atom in the moment of its disrup- 
tion, and the phenomenon would constitute a type of artificially 
produced radioactivity. One difficulty of the author’s assumption 
is to aceount for the large number of particles which take the same 
direction as the initial a-particles. He believes this difficulty will 
not prove insurmountable. Examination of the e/m value of the 
particles will determine whether Rutherford is correct. 

CHEMICAL ABSTRACTS. 


X-Ray Spectra of the Elements. R. Warpprneron (Phil. 
Magq., 1920, [vi], $39, 694—-696).—A theoretical paper in which the 
speed of the electron (v) carrying the same energy as the a-lines m 
the K and FL spectra of the elements is shown to be fairly well 
represented by the formula v=C.N+D, where W is the atom 
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number of the element and C and D are constants determined by 
the series. For the X series v=2(N —2)108 cm./sec., and for the 
L series v=(N—15)108 cm./sec. The values of vx10-8 and 
2NV—2) and vx 10-8 and (V—15) are compared, respectively, in 
the K series (nine elements) and in the Z series (seven elements), 
when a very fair agreement is obtained. J. F. S. 


The Fine Structure of X-Ray Spectra. M. pe Broactiz 
(Compt. rend., 1920, 170, 1245—1246).—As in the case of the 
X-ray spectrum of tungsten (compare this vol., ii, 344), it is found 
that the rhodium spectrum contains a ray which really consists of 
two components, for which dA =0-0006 Angstrém. W. G. 


Spectrum of X-Rays from an Aluminium Target. W. 
DvanE and Takeo Surmizu (Physical Rev., 1919, 14, 389—393).— 
The general radiation spectrum of aluminium for wave-lengths 
from 0°1820 x 10-8 to 1°259 x 10-8 em. has been carefully examined 
for characteristic radiation which might belong to the J-series of 
short wave-lengths found by Barkla. No characteristic radiation 
was found that could not be attributed to molybdenum from the 
tube or lead from the jaws of the slit. CuEMIcAL ABSTRACTS. 


X-Ray Absorption Frequencies Characteristic of the 
Chemical Elements. Winttiam Duane and Kana-Funs-Hvu 
(Physical Rev., 1919, 14, 516—521).—The critical absorption fre- 
quencies in the X-series for the elements from bromine (W =35) 
down to manganese (VY=25) were measured. Using these and 
other data, it is shown that for the elements from cerium to 
magnesium the square root of the critical frequency is not quite a 
linear function of the atomic number, V. The deviations amount 
to several units %. However, the critical velocities, calculated 
from the quantum relation }mv?= hv, using the transverse relativity 
mass m=mz,|1//1—(v/c)], are found to be linear with V to within 
about one-fifth %. CuemiIcat ABSTRACTS. 


X-Ray Absorption Frequencies Characteristic of the 
Chemical Elements. W. Duane and Takeo Suimizu (Physical 
Rev., 1919, 14, 522—524).—The measurements of critical KA 
absorption frequencies for the elements from lead (WV =82) to neon 
(Y=60) were made. The deviation from linearity of the sq. root 
of the frequency with NV is much greater than for the lighter 
elements. ‘This is also true of the deviations of the critical velocity 
as measured by Duane and Kang-Fuh-Hu (preceding abstract). 

CHEMICAL ABSTRACTS. 


Relation between the Intensity of General X-Radiation 
and the Atomic Number of the Anticathode. W. Duavyz and 
Takeo Suimizu (Physical Rev., 1919, 14, 525—529).—The 
intensity of the general X-radiation from the four elements iron, 
cobalt, nickel, and copper was measured and found to be propor- 
tional to the atomic number rather than to the atomic weight. 
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These four elements were chosen because, in the case of nickel and 
cobalt, the atomic weight and atomic number are in reverse order. 
CHEMICAL ABSTRACTS, 


Crystallisation of a Radium Barium Solution. Crarence 
E. Scnoti (J. Amer. Chem. Soc., 1920, 42, 889—896).—Crystal- 
lisation of the systems radium chloride—barium chloride and radium 
bromide—barium bromide are considered theoretically, and a 
number of experiments based on the theoretical results described. 
On cooling a saturated solution of the chloride from 100° to 0°, 
one-half of the total chlorides separates, whilst one-third of the 
bromides separate under similar conditions. The concentration of 
radium in any dish in the positive direction is given by C=AK®, 
where ( is the concentration, A the known concentration of the 
dish at the start, X the factor of enrichment, and » the number cf 
recrystallisations. The concentration of any dish in the negative 
direction is C/=A'(X—K)™/(X—1)™, where X is the inverse 
fractional proportion of the total weight of material occurring as 
crystals, and m the number of crystallisations in the negative direc- 
tion. In the case of the chlorides, 50% of the material separates 
from 0°5N-hydrochloric acid solution, which gives a factor of 
enrichment of 1°62. Hence C=Ax16" and C’=A x04". 
Crystallising so that the crystals move one dish forward and the 
liquors two dishes backward, a concentration is effected as follows: 
if 1:0 be the radium concentration of the starting dish, that of the 
fifth dish to the right has a concentration of 10°6, whilst the eighth 
dish to the left has a concentration of 0°026. In the bromide 
system, one-third the material separates from saturated solutions 
of 0°33N-hydrobromic acid, and the enrichment factor is 2°49. 
Hence C=A x 2°49" and C’=A x0°25™. Crystallising so that the 
crystals go two dishes to the right and the liquors three dishes to 
the left, the following concentration is obtained. If the radium 
concentration in the starting dish be 1-0, then the ninth dish to 
the right has a concentration of 62, and the ninth dish to the left 
has a concentration of 0°016. Hence the bromide system is more 
efficient than the chloride system. Several other systems are 
described. J. F. §. 


Concentration of Radium and Mesothorium by Fractional 
Crystallisation. Joun L. Nierman (J. Physical Chem., 1920, 24, 
192—200).—A number of crystallisations of barium bromide con- 
taining radium bromide and mesothorium bromide have been 
carried out in neutral solutions and in solutions in hydrobromic 
acid of various concentrations with the object of ascertaining the 
conditions under which the optimum crystallisation factor is 
obtained. By crystallisation factor, the author understands the 
ratio of radioactive bromide in the crystals to that in the substance 
before crystallisation. The results show that this factor is ir 
dependent of the concentration of the hydrobromic acid. The 
crystallisation factor is given for various percentages of salt 
separating; thus, when 24°3% of the salt separates, the factor 1 
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243, and this decreases with increasing separation to 1-44, when 
69°0% separates. For concentrations of mesothorium up to 2 mg. 
per gram of salt, the crystallisation factor remains constant. The 
separation of mesothorium and radium from barium can be carried 
out advantageously in either neutral or dilute acid solutions of ihe 
bromides. All measurements of activity were made by means of 
the y-ray. J. F.S. 


The Conductivity of Permutite Mixtures. V. Rorumunp 
and G. Kornretp (Zeitsch. anorg. Chem., 1920, 111, 76—77).— 
Polemical. A reply to A. Giinther-Schulze (A., 1919, ii, 490). 

E. H. R. 


Form of the Conductivity Function in Dilute Solutions. 
Correction. C. A. Kraus (J. Amer. Chem. Soc., 1920, 42, 
990-991. Compare this vol., ii, 217).—Several of the equations 
previously published have been corrected. J. F. 8. 


Electrolytic Potential of the Change Nitrite —> Nitrate + 
Nitric Oxide. The Energetic Relationships of the Most 
Important Compounds of Nitrogen with Oxygen and 
Hydrogen. Hans Pick (Zeitsch. LElektrochem., 1920, 26, 
182—196).—A theoretical paper in which it is shown that the 
normal potential of the change 2NO,/ —> NO+ NO,’ at 25° may be 
calculated from the electrometric measurements of Moore (A., 
1913, ii, 467), and the value +0°49 volt obtained. This value is 
also obtained from the chemical measurements of the equilibrium 
of the decomposition of silver nitrite (Abegg and Pick, A., 1906, 
i, 833). Using this normal potential, the equilibrium measure- 
ments of Lewis and Edgar (A., 1911, ii, 264) for the chemical 
decomposition of nitrous acid into nitric oxide and nitric acid, the 
mergetic relationships between the substances NO,’, NO,’, NO, and 
HNO, are calculated for 25°, and the results expressed as normal 
potentials. From thermodynamic relationships and from equil- 
ibrium data previously published, the energetic relationships are 
deduced and expressed as normal potentials for the substances No, 
X,0, NH;, NH,’, NO,, N,O,. | The normal potentials thus calcu- 
lated are compared with known chemical and electrochemical data 
and found to be in good agreement. 7. w. &. 


Photoelectric Investigations with Salt Solutions. Torsten 
Swensson (Arkiv. Kem. Min. Geol., 1917, 7, No. 19, 1—142).— 
The change of #.M.F. occasioned by illuminating one side of a 
ell, of the type Pt|soln.||soln.| Pt, by ultra-violet light whilst 
the other half is dark, has been measured for solutions of potassium 
aid cobalt chlorides, cobalt ammonium sulphate, nickel, cobalt, 
manganese, chromium, zinc, magnesium, copper, and potassium 
wulphates, sulphuric acid, hydrochloric acid, mixtures of potassium 
dichromate and sulphuric acid, potassium ferricyanide and 
potassium hydroxide, and potassium ferrocyanide, potassium ferri- 
yanide, and potassium hydroxide. All measurements were made 
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over prolonged intervals, and the solutions were stirred by a fine 
stream of nitrogen. The measurements were made both with the 
electrode illuminated and unilluminated. It is shown that in most 
cases the #.M.F. towards an indifferent electrode changes on 
illumination. The change depends on the nature of the salt, and 
after the illumination ceases, the 7.M.F. changes in the direction 
of the value which the solution previously possessed. Both positive 
and negative changes of 2.M/.F. are observed, and, in consequence, 
maxima and minima, as well as inflexion points, are found in the 
potential-time curves. The theoretical formula 
E=pkLB/(kL+k,\{1 -e-Gl+h) — pk, L,B,/(k,L, + k,)[1 — e~ G2la+hsit) 
has been tested by the results obtained with the simple salt solu- 
tions and found to be generally obeyed. The nitrogen used is 
shown to have no other effect than that of a stirrer, and the photo- 
electrical effect is shown not to be due to the formation of ozone or 
hydrogen peroxide. The illumination of the electrode is also un- 
necessary for the production of the potential change. In the case 
of nickel sulphate, the effect of the light intensity is shown to be 
in accordance with the formula 

E=pkLBi(kL +k,)[1 -e-G@2+kvt], 
The effect is either proportional to the concentration or entirely 
independent of the concentration, depending on the relationship 
between the concentration and the intensity of illumination. 
Experiments with mixtures of potassium dichromate and sulphuric 
acid showed that the potential increased on illumination, whilst 
with the substances alone it decreased. In the mixtures, the effect 
was at first negative, but soon changed to a strong positive effect. 
Here also the illumination of the electrode is without effect, and 
the change of 7.M.F. is occasioned by the ultra-violet light waves, 
which are absorbed by glass. The change of #.M.F. in these cases 
is independent of the concentration, but depends on the composi- 
tion of the mixture, the maximum effect being obtained with a 
solution containing 75 mols. % of potassium dichromate. The 
#.M.F. returns to the original value when the light is removed 
with a velocity which depends on the composition of the solution, 
and is greatest for pure sulphuric acid. Solutions of potassium 
ferrocyanide in alkaline solution, on illumination showed at first 
a decreased #.M.F., which rapidly changed to an increased value. 
In mixtures of ferrocyanide and ferricyanide in alkali, the velocity 
of the change of potential is greater the larger the amount of ferri- 
cyanide present. Experiments with Réntgen rays gave an effect of 
the same nature, but much smaller than that observed with ultra- 
violet light. Theories are put forward to explain the effects 
observed. An historical summary of the work already published 
on this subject is included in the paper. J. F. 8. 


The Theory of Electrolytic Ions. XIV. Kohlrausch's 
Law of Additivity. Ricnarp Lorenz (Zeitsch. anory. Chem. 
1920, 111, 55—75).—The work of Bjerrum (A., 1919, ii, 9) and 
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others indicates that strong electrolytes in dilute solution are com- 
pletely dissociated. The molecular conductivity, wu, can be ex- 
pressed by the equation »=aF(U+V), where a is the degree of 
dissociation, F the constant of Faraday’s law, and U and V the 
ion mobilities, which are supposed to be invariable. Since the 
conductivity, », with decreasing concentration approaches a limit- 
ing value, yo, it follows that, if dissociation is already complete, 
J and V must be variable, and must approach limiting values, 
UV, and Vy. A new equation is obtained, n=F(«#U)+yV ), where 
x and y are mobility coefficients. According to the old theory, the 
transport number, n, is given by n=U/U+ TV, and is a constant, 
independent of the degree of dissociation, a. In terms of the new 
theory, however, where, instead of variable degree of dissociation, 
variable ionic mobility is assumed, the transport number also 
becomes variable, namely, n=2#U,/(#Uy+yVy). The transport 
numbers can only be equal when the mobilities of the two ions (in 
the case of electrolytes dissociating into two simple,ions) are equal, 
for it is shown that the rate of change of mobility with concen- 
tration is the same for all ions. In the cases of potassium chloride, 
bromide, and iodide, the mobilities of all the ions are approxim- 
ately equal at the same concentration, and consequently the trans- 
port numbers are practically constant for all concentrations. The 
mobilities and transport numbers of the ions have been recalculated 
for the salts potassium chloride, bromide, iodide, nitrate, nitrite, 
chlorate and thiocyanate, and sodium chloride, nitrate and iodate, 


and the values of the mobility-coefficients of the potassium, sodium, 
and chlorine ions at different concentrations are tabulated. 


E. H. R. 


Cadmium-Vapour Arc Lamp. Henry J. 8. Sanp (Phil. Mag., 
1920, [vi], 39, 678—679).—An answer to Bates’s criticism of the 
cadmium vapour are lamp (this vol., ii, 221). The author points 
out that the difficulties experienced were due in all probability to 
faulty pumping and to the presence of oxide formed by traces of 
water vapour. J. F. S. 


Investigation of Mewes’ Law of the Relation between 
the Volume of a Gas and the Temperature. Rupo_r Mewes 
(Zeitsch. Sauerstoff Stickstoff Ind., 1920, 12, 10—13; from Chem. 
Zentr., 1920, i, 694—-695).—In continuation of previous investiga- 
tions (this vol., ii, 227), the author shows that the assumptions 
underlying the considerations of ideal gases are no longer tenable, 
and must be replaced by new hypotheses. The experiments, which 
disprove the older ideas, confirm the equations which have been 
proposed by him. 

Gay-Lussac’s law is only valid for nitrogen at the atmospheric 
pressure, and does not hold for increased or decreased tensions. 
Conversely, the discrepancies from Mewes’s summation law increase 
greatly with increasing initial pressure. It is found that this 
phenomenon can be explained by a consideration of the effects of 
surface condensation and the action of mass. The influence of 
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surface condensation and partial liquefaction becomes less marked 
as the tension to which the gases are brought by cooling decreases. 
For this reason, the densities of gases at low temperatures can be 
most accurately estimated by observing the change of tension with 
diminishing temperature, as has been demonstrated by a series of 
unpublished experiments. H. W. 


Specific Heat of Satura’ed Vapour and the Entropy 
Temperature Diagrams of certain Fluids. (Sir) J. A. Ewine 
(Phil. Mag., 1920, [vi], 39, 633—646).—A theoretical paper in 
which the change in the value of the specific heat of a saturated 
vapour, X,, with temperature is considered. In the case of steam 
the value is negative, whilst with ether it is positive. It is shown 
that K,=Td¢,/dT, where ¢, is the entropy of the saturated 
vapour, and consequently the value of A, is negative under all 
conditions that make the entropy of the vapour increase with 
decreasing temperature. It is negative so long as the entropy 
temperature line for saturated vapour slopes down to the right; 
this form of curve is found for steam, carbon dioxide, and 
ammonia, and may be termed the normal curve. If the curve 
slopes in the opposite direction, the value of A, is positive, and this 
type of curve is found for ether, benzene, ethyl propionate, and 
acetic acid. The entropy—temperature diagrams are drawn from 
known data for ethyl alcohol, propyl alcohol, ethyl ether, benzene, 
ethyl propionate, and acetic acid. J. F.S. 


Specific Heats and Heats of Fusion of the Dichloro., 
Chlorobromo-, Dibromo-, Bromoiodo-, and _  Di-iodo- 
benzenes. Correction. J. Narsurr (Zeitsch. Elektrochem., 
1920, 26, 203—204).—A long list of corrections of formule and 
numerical data which occur incorrectly in the author’s papers on 
the above-named subject (A., 1919, ii, 215, 216, 217). J. F.S. 


Vapour Pressure and Heat of Vaporisation. J. J. van 
Laar (Rec. trav. chim., 1920, 39, 371—410. Compare this vol., 
ii, 287).—A theoretical, mathematical discussion of these two 


physical properties. W. G. 


Surface Condensation Error in certain Measurements 
of Vapour Pressure by the Gas Current Saturation Method. 
Aan W. C. Menzies (J. Amer. Chem. Soc., 1920, 42, 978—985). 
—The condensation of water from its saturated vapour in air on a 
water-washed and steamed glass surface and on an acid-washed, 
steamed, and water-washed asbestos surface has been investigated 
under the conditions which generally obtain in the use of the gas 
current saturation method of vapour-pressure measurement. In 
the case of glass wool, the condensation amounts to 0°012—0°127 
mg. per sq. cm. of glass surface at 22°, whereas asbestos takes up 
about 28—32% of the water from the saturated air. This quantity 
of deposited water is sufficiently large to explain the many ul 
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explained irregularities recorded in the literature of measurements 
of vapour pressure by this method. J. F.S8. 


The Manipulation of Volatile Substances. IV. A .rrep 
Srock [with Ernst Kuss and Kart Somiesx1] (Ber., 1920, 58, 
[B], 751—758. Compare A., 1914, ii, 171; 1917, ii, 442; 1918, 
li, 353).—In the estimation of tension in the vacuum apparatus, it 
should be noted that a certain amount of fractionation occurs in 
the case of mixtures, whereby the vapour becomes richer than the 
residue in the volatile constituent. This factor is particularly 
important when only small quantities of material are available; 
undue reduction in the size of the apparatus is impracticable, and 
the experimental results must be interpreted with caution. In 
estimating the tension of solid substances, it is better to cool the 
regulating bath to the required temperature or to warm the sub- 
stance somewhat above the experimental temperature before bring- 
ing it into the bath; with the reverse procedure, the temperature 
only becomes slowly uniform throughout the mass, and the tension 
registered is that of the coldest portion of the substance. 

Fractional distillation is only advantageous in dealing with liquid 
substances. Solids should therefore be distilled under such pressure 
that they first liquefy. The receiver should be so cooled that a 
difference in tension of only a few millimetres exists between the 
substance under distillation and the distillate. Constant move- 
ment of the liquid is advisable, and for this purpose a special 
apparatus is described and figured; this consists essentially of a 
small induction coil with a simple interrupted and oscillating core. 
It is attached to the apparatus in the neighbourhood of the dis- 
tillation vessel, and keeps the whole apparatus, and therefore the 
liquid, in steady vibration. 

The Gaede rotary mercury—air pump previously used is now 
replaced by the Volmer mercury vapour pump, a Gaede rotary oil 
pump being used as accessory, whilst the gases are drawn off by an 
automatic Tépler pump. An improved automatic valve for use in 
connexion with the latter is described and figured. 

The provision of suitable cooling baths for temperatures slightly 
above that of liquid air has previously been a matter of difficulty ; 
it is now found that liquid propylene (b. p. —48°) fulfils the 
required conditions admirably, since it has an extraordinarily low 
melting point and remains highly mobile at the temperature of 
liquid air; a disadvantage, however, lies in its gaseous nature at 
the ordinary temperature. The direct introduction of liquid air 
into the cooling liquids is to be avoided, on account of the violence 
of its evaporation and also the unevenness of the induced cooling ; 
the latter drawback is also noticed with baths in which the liquid 
air is allowed to evaporate in coils immersed in the cooling liquid. 
A special type of cooling vessel is figured which avoids these dis- 
advantages; the liquid air is brought into a copper cylinder 
immersed in the cooling bath. Its effect is controlled and uniform, 
since cooling occurs from above downwards, whilst the metal tends 
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to equalise the temperature. For extremely low temperatures, the 
use of a heavy, cylindrical aluminium block is recommended ; in 
this, four holes are bored. One of these serves for the introduction 
of liquid air, and, to avoid the spurting of the latter, is shielded 
from thé remainder by a vulcanite partition. The remaining holes 
are used for the insertion of thermometers, substance under in- 
vestigation, etc. The block. may be insulated by being suspended 
in a Dewar vessel. By regulation of the pressure of the air, the 
temperature of the block may be kept constant to within a fraction 
of a degree for long periods. Equalisation of temperature between 
the metal and the thermometers, etc., may be hastened by filling 
the holes with liquid propylene, but this is only necessary in the 
case of extremely accurate experiments. The use of aluminium is 
particularly advantageous, since at low temperatures the metal has 
a low specific heat and an extraordinarily high conductivity for 
heat. H. W. 


Thermal Capacity of Water between 5° and 50°. W. 
JAEGER and H. von Srernwenr (Sttzwngsher. Preuss. Akad. 
Wiss. Berlin, 1915, 424—432).—The 15° calorie is found by refined 
electrical heating measurements to be equivalent to 4°184 inter- 
national watt-seconds. The minimum specific heat of water occurs 
at 33°5°. J. R. P. 


The Properties of Fluids in the Neighbourhood of the 
Critical Point and the Characteristic Equations. G. Bruna 
(Compt. rend., 1920, 170, 1173—1175).—A mathematical dis- 
cussion of the subject, with special reference to the equations of 
van der Waals and Clausius. W. G. 


Absolute Entropies of Monatomic Substances. Max Ptanck 
(Sitzungsber. Preuss. Akad. Wiss. Berlin, 1916, 653—667).—From 
the equations of statistical mechanics, the characteristic thermo- 
dynamic functions are derived for a single atom moving freely in 
a hollow sphere and in a hollow, rectangular parallelopiped. The 
calculation is then extended to a monatomic gas, and it is shown 
that the degrees of freedom corresponding with the separate atoms 
must be incoherent. The expression of Nernst (Verh. Deut. 
Physikal. Ges., 1916, 18, 83) for the energy of a gas is discon- 
tinuous in respect of temperature, so that a definite value of the 
specific heat cannot be found. Those deduced by Stern and Tetrode 
are identical with that found in the present paper, with the 
exception of an additive constant. J. RB. P. 


Relationships between Critical Data and other Properties 
of Organic Liquids. W. Herz (Zeitsch. anorg. Chem., 1920, 
111, 52—54. Compare A., 1920, ii, 285).—It has been shown 
that, for a large number of non-associated organic compounds, the 
quotient of the critical temperature, 7;, and the critical pressure, 
Pr divided by the sum of the valencies of the constituent atoms 
(C=4, H=1, O=2, and N=3), is approximately a constant, 0°45. 
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From the known relationship between critical volume, temperature, 
and pressure, it follows that v;/z=const., where vz; is the critical 
volume and z the sum of the valencies. This is shown to be the 
case for a number of esters, ethers, and hydrocarbons, the value of 
the constant varying between 0°00038 and 0-00047. It is also 
deduced that the value of the heat of vaporisation, Z, can be found 
from the expression Z =7',/0°45d,2, where 7’, is the boiling tempera- 
ture (abs.) and d, the critical density. The molecular refraction, 
MR = 1°8T7;/p~;, can be written MR =0°8z. Since, however, the 
molecular refraction depends also on the constitution of the com- 
pound, the values calculated from the formula are only 
approximate. E. H. R. 


Comparative Method for Determining Vapour Densities. 
Puitip Buackman (J. Physical Chem., 1920, 24, 225—-229).—Two 
glass bulbs made of graduated burette tubing and about 10 cm. 
long are joined together by capillary tubing. The free ends are 
narrowed and drawn out into tubes of sufficient diameter to admit 
small weighing tubes. The apparatus is placed upright and half 
filled with mercury. The substances the vapour densities of which 
are to be compared are weighed out in very small quantities 
(0:02—0°10 gram) in narrow glass tubes and placed one in each 
bulb. One of the bulbs is then sealed at the top, and, when cooled 
toa known temperature, the difference in the height of the mercury 
levels is noted and the positions of the mercury level also noted, so 
that later the volume of air (!’) in the sealed bulb may be deter- 
mined. The other bulb is then sealed, and the same measurements 
of mercury levels again taken, so that the volume of air (V,) may 
be determined. The apparatus is now placed in a deep beaker, 
covered with a suitable liquid, and heated to a temperature 
sufficiently high to vaporise completely both liquids. Again the 
mercury levels are determined, so that v, and v,, the volume of 
air and vapour in the two tubes, may be determined. The 
apparatus is now inverted, and the graduated tube cut away from 
the horizontal connecting tube, and the volumes, V, 1,, v,, and 
%, determined by filling with mercury from an accurate burette 
to the observed levels. Four approximate formule for calculating 
the vapour density are given, which are applied to measurements 
with acetone, diethyl ether, chloroform, and ethyl alcohol. The 
results are very good. J. F. S. 


Some Consequences of the so-called Deterioration Theory 
of Gases. W. Nernst (Sitzungsber. Preuss. Akad. Wiss., Berlin, 
1919, 118—-127).—At very low temperatures, the ordinary gas law, 
po=RT, is replaced by the equation p=(R/V).Bv/(1—e-*!/7), 
where B=4-863.10-"; »y=hNi/4amVi, where N = 6:17 .10%, 
h=6-55 .10-27, m=mass of molecule. For 7'=0, this leads to a 
pressure at the absolute zero, p=/?Ni/4amV. This pressure is 
assumed to be due to directed repulsive forces analogous to valency 
acting between the molecules, which are inversely proportional to 
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the cubes of the distances. These will be appreciable only at 
extremely small distances, that is, at very low temperatures. The 
theory leads to the following equation for the viscosity at very low 
temperatures, 1 =mu3/9h?, where u is the molecular velocity. The 
connexion between viscosity and temperature required by the 
theory is approximately fulfilled by the measurements on hydrogen 
at the lowest temperatures. The result is an indirect confirmation 
of the “ deterioration theory ’’ proposed by the author. J. R. P. 


Compressibility and Viscosity of Water and of its 
Solutions, and its Polymerisation. Srmerano Pac iani (Gazzetta, 
1920, 50, i, 186—194).—The author discusses the work of Richards 
and Palitzsch (A., 1919, ii, 97), Pagliani and Palazzo (Atti R. 
Accad, Sci. Torino, 1884, 19), Pagliani and Vicentini (Mem. 
Accad. Lincei, 1884, 19), Pagliani (Rend. R. Accad. Lincei, 18839, 
5), Tait (Proc. Roy. Soc. Edin., 1882, 12), Tammann (A., 1910, 
ii, 495), van Laar (A., 1900, ii, 189), Bousfield and Lowry (A., 
1910, ii, 842), Battelli (Atti R. Accad. Sct. Torino, 1885, 20), and 
Pagliani and Oddone (Atti R. Accad, Sci. Torino, 1887, 112), and 
draws the conclusion that the hypothesis of the polymerisation of 
water serves to explain most of the observations made on water 
and aqueous solutions with reference to their compressibility and 
viscosity, and to the variations of these with change of temperature, 
pressure, and concentration of the solutions. Rs Me Ws 


The Viscosity of Colloidal Solutions. Pavut Bary (Compi. 
rend., 1920, 170, 1388—1390).—If a unit volume of dry colloid 
is swollen by a volume, a, of liquid, Einstein’s formula for the 
viscosity may be written a=(n—1—2°5vp)/2°5v), where » is the 
viscosity of the colloidal solution, that of the pure medium being 
taken as unity, and v, is the amount of colloid in unit volume. 
This gives a means of determining the coefficient of swelling by 
viscosity measurements. It is shown that colloids which enter into 
suspension in a given medium without any external agency yield 
liquids in which the colloid shrinks progressively with the time 
to a degree which depends on the concentration and the tempera 
ture. This shrinking is accentuated by dilution, and _ tends 
towards zero for zero concentration. W. G. 


Adsorption of Hydrogen by Quartz at Low Temperatures. 
G. R. Paranspe (Proc. Asiatic Soc. Bengal, 1919, 15, exxxvi— 
cxxxvii).—An apparatus based on the principle of the differential 
manometer was used. Differences in pressure due to unequal 
adsorption in the two bulbs were measured by the volume change 
necessary to re-establish equilibrium. The measurements were 
made at — 190° and at pressures from 25 to 350 mm. The volumes 
of hydrogen adsorbed at these pressures by 100 sq. cm. of quartz 
surface, corrected to normal temperature and pressure, were 
2:0 c. mm. and 10°5 c. mm. respectively. The results were used 
in calculating the correction for a hydrogen thermometer of quartz. 
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Even at this low temperature the correction is very small. Work 
with other gases and at other temperatures is in progress. 
CHEMICAL ABSTRACTS. 


Adsorption of Sulphur Dioxide by the Gel of Silicic Acid. 
Jonn McGavack, jun., and W. A. Patrick (J. Amer. Chem. Soc., 
1920, 42, 946—-978).—The adsorption of sulphur dioxide by silicic 
acid gels has been measured at 100°, 80°, 57°, 40°, 30°, 0°, —33°4°, 
-54°, and —80°. The effect of the water content of the gel was 
determined by using gels containing 2°31, 3°51, 4°86, and 7°97% 
of water respectively. It is shown that the maximum adsorption 
is exhibited by gels containing about 7% of water. The adsorption 
is shown to be reversible in all cases in the absence of air. In 
the presence of small amounts of air, the rate of adsorption was 
greatly decreased, and adsorption and desorption were irreversible. 
The empirical equation of Freundlich was found to hold over 
almost the entire range studied, exceptions being at those points 
where the saturation pressure was approached. The equation 
V/ol/™=K(p/po)'/™ is found to hold, where V is the uncorrected 
volume of the condensed phase, o the surface tension, p the pressure 
of the gas phase, » the vapour pressure of the liquid, and A and 
1/n constants dependent on the physical properties of the 
adsorbent. J. F. 8. 


Sorption of Vapours by Charcoal. Bror Gusrarson (Arkiv. 
Kem. Min. Geol., 1917, 7, No. 22, 1—17).—The sorption of vapours 
of water and acetic acid by charcoal has been examined at a series 
of pressures (4°G—17°4 mm.) and at temperatures 16°5—20°. In 
the case of water vapour, it is shown that for small pressures the 
amount of sorption is proportional to the pressure, and the sorption 
in these cases must consist in the formation of a solid solution; 
at pressures from 6—7 mm., the strict absorption commences. On 
producing the solution and absorption curves, they cut at a 
pressure 7°4 mm. The sorption velocity is greatest at the com- 
mencement, and decreases as the equilibrium conditions are 
approached ; it is also greater at the lower pressures than at the 
higher pressures. In the case of acetic acid, much the same results 
are observed, but here an hysteresis occurs. The saturation 
pressure is greater when reached from above than when reached 
from below. This is held to be due to the two processes, solution 
and absorption, occurring simultaneously. J. F.S. 


Electrolytic Conductivity in Non-aqueous Solutions. IV. 
The Solvation of the Ions of p-Tolyltrimethylammonium 
Iodide in a Number of Organic Solvents. Henry Jermain 
Mauve Cretcuton (J. Franklin Inst., 1920, [5], 189, 641—643. 
Compare A., 1919, ii, 44).—Walden’s formula (this vol., ii, 230) is 
used to calculate the solvation of the ions of ptolyltrimethy]l- 
ammonium iodide in a number of solvents. The molecular weight 
of the solute will be increased above the normal value, correspond- 
Ing with Walden’s equation, if solvation occurs. The solvation 
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values obtained with the solvents were: propaldehyde, 7°73; epi- 
chlorohydrin, 3°44; ethyl alcohol, 3:30; methyl alcohol, 2-91; benz- 
aldehyde, 2°88; anisaldehyde, 2°21; propionitrile, 1°44; acetone, 
1:29; nitromethane, 0; benzonitrile, 0; nitrobenzene, 0. Since 
Walden has shown that the iodide ion is not solvated in methy] 
alcohol, ethyl alcohol, acetone, and nitrobenzene, the above values 
probably represent the degrees of solvation of the organic cation. 
The tendency to solvation in aldehydes decreases with increase in 
the molecular weights of the latter. J. R. P. 


Tabulation of Hydrogen- and Hydroxyl-ion Concentra. 
tions of some Acids and Bases. Arrnur W. Tuomas (J, 
Amer. Leather Chem. Assoc., 1920, 15, 133—146).—The hydrogen- 
ion concentrations of the following acids are given for concentra- 
tions from 0-0014/ to 2M: acetic, boric, butyric, carbonic, citric, 
formic, gallic, hydrochloric, lactic, nitric, oxalic, phosphoric, 
salicylic, sulphuric, and tartaric. The hydroxyl-ion concentrations 
of ammonium, barium, calcium, potassium, and sodium hydroxides 
are also given. The values for the weak acids were calculated 
from Ostwald’s dilution law, and for the strong acids from curves 
constructed from data in the literature. CHEmicaL ABSTRACTS. 


Surface Energy of Crystals and its Influence on the 
Crystalline Form. M. Born and O. Srern (Sitzungsber. Preuss, 
Akad, Wiss. Berlin, 1919, 901—913).—A mathematical paper in 
which the surface energy of a crystal in a vacuum is calculated 
from the electrostatic forces between the ions. J. BR. P. 


Anisotropic Liquids. I. M. Born (Sitzwngsber. Preuss. Akad. 
Wiss., Berlin, 1916, 614—650).—The theory that the molecules of 
anisotropic liquids are elongated in the direction of one axis, and 
that the orientations between the axes depend on the temperature, 
according to a law of distribution, is completed by the calculation 
of the law of distribution, on the assumption that the molecules 
are electrical dipoles, and that the directive forces are purely 
electrical. The liquid crystal is then analogous to the magnet 
considered in the theory of Langevin and Weiss. The Curie point 
of a magnet corresponds approximately with the transition point 
between anisotropic and isotropic states. From the known transi- 
tion points of anisotropic liquids, the electric moments of the 
dipoles are calculated. The optical properties of the substances 
are also calculated, and found in qualitative agreement with exper! 
ment. A liquid composed of dipoles will exhibit double refraction 
in an electric field at sufficiently high temperatures ; the expression 
for Kerr’s constant deduced on this theory is similar to that found 
by Langevin in another manner. J. R. P. 


Anisotropic Liquids. II. Dependence of the Refractive 
Index at Right Angles to the Optic-axis on the Temperature. 
M. Born and F. Stumpr (Sitzwngsher. Preuss. Akad. Wiss. Berlin, 
1916, 1043—1060).—Measurements of the change of refractive 
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index with temperature made with anisotropic liquids confirm the 


theory advanced by one of the authors (see previous abstract). 
J. B..P. 


An Altered Formulation of the Quantum Hypothesis. M. 
Puanck (Sitzwngsber. Preuss. Akad. Wiss. Berlin, 1914, 918—923). 
—The expression for the energy of a resonator derived from the 
quantum hypothesis may be obtained on the assumptions that: 
(1) the exchange of energy between resonators and radiation is 
continuous, instead of quantum emission and continuous absorption 
postulated in a previous hypothesis ; (2) exchange of energy between 
resonators and free particles (molecules, ions, and electrons) occurs 
in quanta. The formule of the classical electrodynamics then 
apply to the reciprocal action between resonators and radiation, 
and many former difficulties are removed. In the collision of a 
free particle with a resonator, it is assumed that the latter gives 
up the whole of its energy to the particle, whilst the particle 
imparts to the resonator amounts of energy which are whole 
multiples of the quantum. The free particles in solids may be 
vapour molecules, since the number required is so small as not to 
contribute materially to the specific heat of the solid. J. R. P. 


Variance and the means of Presuming its Value without 
the Aid of any Formula. OC. Raveau (Compt. rend., 1920, 170, 
1385—-1387).—A theoretical discussion of the variance of systems, 


certain systems being discussed and their variance arrived at 
without calculation. W. G. 


Equilibrium between Chlorine, Water, Hydrochloric Acid, 
and Chloric Acid. Free Energy of the Chlorate Ion. AxeL. 
R. Otson (J. Amer. Chem. Soc., 1920, 42, 896—904).—The equil- 
ibrium constant of the reaction 3H,O0+3Cl,=HCl0O,+5HCl1 has 
been experimentally determined at 91°. The reaction mixture was 
sealed in glass tubes with a little (0°02M@) manganous chloride, 
which acted as a catalyst. Equilibrium was slowly reached from 
both sides, and by means of the equation 

K'=(H")$ x (Cl’)§ x (C1O,’) / (Cl,)8 
the equilibrium constant is calculated to 10x10-® The free 
energy of the reaction 3Cl,(aq.)+3H,O(liq.) =6H’ + 5Cl’ + ClO,’ 
is 10,600 cal. at 91°, and at 15° it is 6640 cal. The free energy 
of formation of the chlorate ion is given from the equation 
0-5Cl,(gas) + 150,4+ © =Cl0,’, for which AFo9, = —1374. 
J. F. S. 


Registration of Rapid Pressure Changes. W. Nernst 
(Sitzungsber. Preuss. Akad. Wiss. Berlin, 1915, 896—901).—The 
behaviour of vibrating membranes used in pressure measurements 
during gaseous explosions is considered mathematically. The rise 
of pressure during explosion in a closed vessel is stated to follow 
the law, p=p(1—e-t), where p, is the maximum pressure, ¢ is 
the time, and a is a constant. The main results, however, are 
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independent of this special hypothesis. Of the two solutions of 
the equation, only one has been realised with gaseous explosions, 
namely, the execution by the registering membrane of vibra- 
tions of small amplitude about the position corresponding with 
the instantaneous pressure. The other solution may be represented 
by high explosives of the “brisant” type. Great disturbances in 
the motion of the membrane may occur when wave motion is set 


up in the gas. J. R. P. 


The Use of Conductometric Titrations in Neutralisation 
Analysis. I. The Neutralisation of Acids and Bases. 
I. M. Kourunorr (Zeitsch. anorg. Chem., 1920, 111, 1—27).—The 
object of the experiments was to investigate the relationship 
between the neutralisation curve on the one hand and the dissocia- 
tion constants and dilution on the other. The experiments were 
conducted by titrating a dilute acid solution with a relatively 
strong solution of the base, so that the dilution of the liquid of 
which the conductivity was being determined was not appreciably 
changed during the titration. The neutralisation curve was 
obtained by plotting the relative conductivities as ordinates against 
the quantities of alkali added as abscisse. When a strong acid is 
neutralised by a strong base, the neutralisation curve falls steeply 
as a straight line to the neutral point, and then rises steeply as 
the alkalinity increases. Up to the neutral point, the neutralisa- 
tion curve is the resultant sum of the acid conductivity curve and 
the salt conductivity curve. By titrating a solution of the salt into 
pure water, a curve is obtained, the salt conductivity curve, which 
cuts the neutralisation curve at the neutral point. The sharpness 
of the neutral point is independent of the mobility of the anion, 
but the point becomes less distinct on the neutralisation curve the 
greater the mobility of the cation. 

When an acid of medium strength, such as salicylic acid, is 
neutralised by a strong base, the neutralisation curve has a con- 
cave form and passes through a minimum before the neutral point 
is reached. Beyond the neutral point, the curve rises sharply as a 
straight line, but the neutral point is not distinct. It can, how- 
ever, be found by determining the conductivity curve of the salt, 
since the salt curve cuts the neutralisation curve in the neutral 
point. The conductivity of the unneutralised acid at any stage of 
the neutralisation can be deduced from the neutralisation curve 
and the salt conductivity curve, or it can be calculated from the 
ion mobilities. From the “acid depression curve” so obtained, the 
dissociation constant of the acid can be calculated. To obtain good 
titration results at dilutions 0°1, 0-01, 0-001, the dissociation 
constant of the acid should be less than 5x10-4, 5x10-°, or 
5 x 10-° respectively. 

In the titration of a very weak acid with a strong base, the 
neutralisation curve may, from the start, correspond practically 
with the salt curve up to the neutral point; if the acid is very 
weak and the salt highly hydrolysed, it is impossible to determine 
the neutral point. The dissociation constant of the acid must be 
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not less than 10-1 for a 0°1N-solution or 10-9 for a 0°01N-solution 
to obtain good results. Boric acid (K=6°6x10-1°) and phenol 
(K=10-1°) were successfully titrated with sodium hydroxide. 
Weak acids and weak bases can be titrated if their dissociation 
constants are greater than 3x10-® Thus acetic acid can be 
titrated with ammonia, but boric acid cannot, because, on account 
of the hydrolysis of the neutral salt, the whole neutralisation curve 
is rounded off, and there is no sharp change of direction at the 
neutral point. KE. H. R. 


The Use of Conductometric Titrations in Neutralisation 
Analysis. II. The Simultaneous Titration of Different 
Acids or Bases. I. M. Kotrnorr (Zeiisch. anorg. Chem., 1920, 
111, 28—51. Compare preceding abstract).—When a strong and 
a weak acid are titrated together, the acid conductivity curve falls 
at first along a straight line. If, when the stronger acid is nearly 
neutralised, the conductivity of the weaker acid is not negligible, 
the point of neutralisation of the strong acid is not sharp on the 
neutralisation curve. It can, however, be found by plotting the 
conductivity curve of the salt of the strong acid, and finding the 
point of intersection of this straight line with the first, straight 
portion of the neutralisation curve. In this way, hydro- 
chloric acid can be titrated, for example, in presence of formic 
acid. The point of neutralisation of the formic acid is given 
sharply by the change of direction of the curve when the solution 
becomes alkaline. To get good results, when titrating 0°1N-solu- 
tions of the two acids in equal concentrations, the dissociation 
constant of the weaker acid should be less than 4x10-4. Addition 
of alcohol, which tends to suppress the dissociation of the weak 
acid, is sometimes advantageous. 

Two weak acids can be titrated together in equal concentrations 
when the ratio of their dissociation constants is smaller than 0-001, 
but if the concentration of the weaker acid is ten times that of 
the stronger, the ratio must be smaller than 0:0001. Since, how- 
ever, the sharpness of the result depends on the magnitude of the 
angle of intersection of the two straight lines representing the two 
portions of the neutralisation curve, and the change of direction 
of the curve depends on the relative mobilities of the anions of 
the two acids, it follows that the accuracy of the result depends on 
the mobilities of the anions, and if these are approximately equal, 
no definite result. can be obtained. Thus oxalic acid and tartaric 
acid, or oxalic acid and phenol, can be titrated together, but not 
acetic acid and phenol. When a dibasic acid is titrated, the first 
and second equivalent points can only be found if the two dis- 
sociation constants are markedly different. This occurs in the case 
of oxalic acid. In the case of tartaric acid, the first equivalent 
point is not sharp even in presence of alcohol, and in the case of 
succinic acid it cannot be determined at all. 

Two weak acids with approximately equal dissociation constants 
cannot be titrated together, but if the dissociation constants and 
1on mobilities are known, the composition can be calculated from 
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the conductivity of the mixture. A fresh determination of the 

dissociation constant of formic acid gave 2°05 x 10-* at 18°. 
The same considerations apply to the titration of mixtures of 

bases as to mixtures of acids. E. H. R. 


Catalysis of Oxy-hydrogen Gas by Palladium Mixed 
Crystals. G. Tammann (Zeiisch. anorg. Chem., 1920, 111, 
90—96).—Experiments were made with palladium-silver and 
palladium-gold alloys, containing from 0 to 100% silver and gold 
respectively, to determine the influence of the composition of the 
metal on the temperature at which catalysis of a hydrogen—oxygen 
mixture (prepared by electrolysis of sodium hydroxide solution) 
commences and, on cooling, ceases. The observed temperature at 
which catalysis ceases is generally considerably lower than that at 
which it commences, because, during cooling, the heat of reaction 
tends to keep the temperature of the contact surface between 
catalyst and gas above that of the surroundings. The form of the 
catalyst also influences the limiting temperatures; for these experi- 
ments, the metal was in the form of thin wire wound into a close 
spiral. With pure palladium, catalysis started at 145—163° and 
ceased at 35-—-50°. In the palladium-silver series, both limiting 
temperatures rose slowly until the proportion of silver reached 
80%, when there was a sudden rise to 370—380° (starting tempera- 
ture) and 270—276° (cessation of catalysis). In the palladium- 
gold series, there was little change up to 70% gold, then a rapid 
rise of the limiting temperatures over the range from 70% to 100% 
gold. There appears to be a close connexion between the velocity 
of solution of hydrogen in the catalyst and the rate of catalysis. 
In the palladium-silver series between 200° and 300°, the solubility 
of hydrogen is very slight in the alloy containing 70—80% silver, 
and the same is true of the 80% gold alloy in the palladium-gold 
series. These compositions correspond with the rapid rise observed 
in the limiting temperature of catalysis. The rate of catalysis 
probably depends, however, not so much on the actual solubility of 
hydrogen as on its rate of solution in the catalyst. E. H. R. 


Acceleration of the Decomposition of Hydrogen Peroxide 
by Colloidal Rhodium. C. Zeneuetis and B. PapaconsTantINos 
(Compt. rend., 1920, 170, 1178—1180. Compare this vol., 
ii, 380).—The decomposition of hydrogen peroxide by a colloidal 
solution of rhodium is a unimolecular reaction, the velocity of 
which is considerably accelerated by previously bubbling either 


hydrogen or carbon monoxide through the colloidal solution. 
W. G. 


Catalytic Actions at Solid Surfaces. III. Hydrogenation 
of Acetaldehyde and the Dehydrogenation of Ethyl Alcohol 
in the Presence of Finely Divided Metals. E. F. Armsrroyé 
and T. P. Hitprrcn (Proc. Roy. Soc., 1920, [A], 97, 259—264. 
Compare A., 1919, ii, 403; this vol., ii, 102).—The hydrogenation 
of acetaldehyde and the dehydrogenation of ethyl alcohol in the 
presence of metallic nickel and copper have been investigated at 
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temperatures 120—300°. It is shown that acetaldehyde is con- 
verted into ethyl alcohol by hydrogen under these conditions, in 
the case of copper at 200° the yield of alcohol being 87°6%; in the 
case of nickel, the aldehyde has a tendency to break up into carbon 
monoxide and methane. In the dehydrogenation of alcohol in the 
presence of copper, a yield of 90—95% of acetaldehyde may be 
obtained at 295—300°. In the dehydrogenation of alcohol, the 
presence of water improves the yield of acetaldehyde relatively to 
that of hydrogen. There are always small quantities of by-pro- 
ducts, notably n-butaldehyde, crotonaldehyde, and ethyl acetate, 
the total amount of which is normally 1—2%. The presence of 
a small proportion of water protects acetaldehyde from hydro- 
genation, and in some cases prevents the action entirely. The 
primary action of the catalyst in all these cases is to effect an 
association with the carbon compound, the resulting unstable 
complex then being resolved into other compounds. J. F. 8. 


Catalytic Actions at Solid Surfaces. IV. Interaction of 
Carbon Monoxide and Steam as Conditioned by Iron Oxide 
and by Copper. E. F. Armstrone and T. P. Hivpircn (Proc. 
Roy. Soc., 1920, [A], 9'7, 265—-273. Compare preceding abstract). 
—The reaction CO+H,O — CO,+H,+10,200 cal. has been 
studied, using both ferric oxide and copper as contact substances. 
The reaction has been carried out using 95% carbon monoxide and 
using water-gas containing 40% carbon monoxide at temperatures 
from 227° to 600°. It is shown that copper is much less complete 
in its action than iron oxide at the higher temperatures, but over 
the range 200—300° it is definitely more active than iron oxide. 
Copper commences to act at a reasonable rate at about 220°, 
whereas iron oxide is barely active at 250°, and does not reach full 
activity until about 400°. On passing water-gas (5°1% carbon 
dioxide, 39-9% carbon monoxide, and 47°3% hydrogen) with steam 
in the presence of ammonia through a tube at 350°, sufficient 
ammonium formate was obtained for purposes of identification. 
The relative activities of copper and iron oxide toward carbon 
monoxide and steam at the lower ranges of temperature are closely 
parallel to their respective powers of decomposing formic acid and 
steam. The amount of action effected by the copper catalyst 
declines somewhat after 350°, and the maximum change effected 
appears to be greater the higher the proportion of carbon monoxide 


in the gas. J. F.S. 


Heat of Dissociation of Hydrogen according to the Bohr— 
Debye Atom Model. M. Puanck (Sitzungsber. Preuss. Akad. 
Wiss. Berlin, 1919, 914—931)—The heat of dissociation of a 
hydrogen molecule is, at sufficiently low temperatures, equal to the 
difference between the energy of the two atoms and’that of the 
molecule. On the first assumption, that in all the atoms and all 
the molecules of hydrogen the electrons describe circular orbits 
with single quanta, the heat of dissociation is found to be 62,100 
cal. The actual value is higher, probably in the region of 


ii. 424 ABSTRACTS OF CHEMICAL PAPERS. 


100,000 cal. On the second assumption, that in all the atoms and 
all the molecules those electronic orbits which possess less than one 
quantum are correspondingly probable, the heat of dissociation is 
found by classical mechanics to be infinite; on the theory of 
relativity it would be 570,000 cal., which is certainly too high. 
The value 140,000 cal., in much better agreement, is obtained on 
the assumption that, in addition to circular orbits, the electrons 
may perform pendulum oscillations. It is concluded that the 
arbitrary assumption of circular orbits made by Bohr is not 
justified. J. BR. P. 


The Absolute Calculation of Crystal Properties from 
Bohr’s Model Atom. M. Born and A. Lanpf (Sitzungsber. 
Preuss. Akad. Wiss. Berlin, 1918, 1048—1068).—A mathematical 
paper in which the positions of the atoms in a cubic space-lattice 
are deduced from Bohr’s model of the atom. J. R. P. 


Metals. I. and II. F. Haper (Sitzwngsber. Preuss. Akad. 
Wiss. Berlin, 1919, 506—518, 990—-1007).—I. The elastic proper- 
ties and photoelectric effect are discussed on the hypothesis that 
a metal consists of a space-lattice of positive ions and free electrons. 
II. The energies of salts, heats of hydration of ions, the Volta 
effect, etc., are calculated. J. BR. P. 


Apparatus for Measuring [and Circulating] Gases Soluble 


in Water. Bernnarp Neumann and Hernricn ScHneiver (Zeitsch, 
angew. Chem., 1920, $3, 128).—An apparatus suitable for measur- 
ing and circulating small quantities of gas, soluble in water, consists 
essentially of two pipette-shaped glass vessels, A and B, provided 
at the upper ends with T-pieces having stop-cocks, 1, 2, 3, 4, and 
terminating below in stop-cocks, 
5, 6, the latter being connected 
=.) by a T-piece, C, and in com- 
munication with a __ levelling 
vessel, D. The top T-pieces are 
connected by another T-piece, £, 
as well as by a bent tube, H, with 
a lateral branch, J, provided 
with a stopcock, 8, and leading 
to the gas reaction vessel or other 
apparatus. F is connected by 
tubing to a gas collector, F, with 
a three-way tap, 9, and @ is 4 
pressure vessel for controlling the 
movement of gas in F. 

A and B are first half filled 
with water saturated with the 
gas. By suitable manipulation 
of the stopcocks, gas is introduced into A, and the air is expelled 
through B, after which gas is introduced into B, the whole 
apparatus now being filled with gas, and further solution by the 
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water being prevented. The gas may be circulated through both 
vessels or retained in either tor measurement under atmospheric 
pressure. W. J. W. 


Inorganic Chemistry. 


Improved Kipp’s Apparatus for the Preparation of 
Chemically Pure Hydrogen in the Laboratory. M. Dotcu# 
(Chem. Zeit., 1920, 44, 378).—The gas delivery tube from the 
central bulb of a Kipp’s apparatus is connected by a three-way 
cock and side-tube to a stopper and three-way cock in the mouth of 
the top globe, which is also connected through a second tube to a 
mercury trap. Pure stick zinc is used in the central bulb, and the 
apparatus is filled with pure hydrogen before the introduction of 
air-free dilute sulphuric acid. The space above the acid in the 
top bulb, being connected to the generator bulb, is always filled 
with hydrogen, which can be drawn off at will from either bulb 
by suitably placing the three-way cocks. Excess of pressure is 
released through the mercury trap. E. H. R. 


Triatomic Hydrogen. Grratp L. Wenpr and Rozerr S. 
Lanpaver (J. Amer. Chem. Soc., 1920, 42, 930—945).—A reactive 
modification of hydrogen has been produced by several methods, all 
of which are dependent on gaseous ionisation: (i) by the a-rays 
from radium emanation, (ii) by an electrical discharge under 
reduced pressure, and (iii) by the high potential corona at atmo- 
spheric pressure. Attempts to produce activation by Schumann 
light rays failed. This active hydrogen reduces sulphur, arsenic, 
phosphorus, mercury, nitrogen, and both acid and alkaline solutions 
of potassium permanganate. It is condensed or destroyed by 
temperatures about that of liquid air. It is very unstable, and 
reverts to the ordinary form in about a minute. It passes readily 
through glass wool, and is not less stable at atmospheric pressure 
than at low pressures. The activity is not due to gaseous ions, and 
the properties of the gas are quite different from those of Lang- 
muir’s atomic hydrogen (A., 1912, ii, 826, 1162; 1914, ii, 104; 
1915, ii, 249). The formation of a polyatomic molecule is indicated 
by the contraction of the hydrogen when ionised. Positive ray 
analysis at very low pressures shows a large proportion of triatomic 
molecules, which are undoubtedly the molecules responsible for the 
chemical activity. All the properties of the gas point to it being 
an ozone form, perhaps, properly called “‘hyzone.” The existence 
of triatomic hydrogen is applied to the explanation of Lind’s 
cluster ion” hypothesis (A., 1912, ii, 513). The calculations of 
Bohr, based on the Rutherford atom, furnish the only valency 
hypothesis which satisfactorily accounts for the existence of 
triatomic hydrogen, J. F. 8. 
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Chemical Decomposition of Hydrogen Peroxide. Cur. 
WintHer (Danske Vid. Selsk. Math. Phys. Medd., 1920, 2, No. 1, 
1—18; from Chem. Zentr., 1920, i, 723).—The author confirms 
Kistiakowsky’s observation that the decomposition of hydrogen 
peroxide in light is notably catalysed by the presence of potassium 
ferrocyanide. When dilute mixed solutions are placed in ultra- 
violet light, decomposition ensues very slowly at first, subsequently 
more rapidly, and finally attains a constant rate ; the phenomenon 
is explained by the assumption of the gradual formation of an 
extremely stable substance which catalytically accelerates the 
decomposition of hydrogen peroxide. H. W. 


The Behaviour of Non-metallic Hydrides towards 
Chlorine. Atrrep Srock [with Rosert Winrcen] (Ber., 1920, 53, 
[B], 837—842).—The experiments recorded in the literature of this 
subject are concerned for the most part with the products obtained 
by rather drastic action. The author gives an extended review of 
the available data, and describes a series of experiments, some of 
them of a preliminary nature, on the regulated action of the 
halogen, the experiments being performed at low temperature and 
frequently in the presence of an inert solvent, such as liquid 
hydrogen chloride. In spite of certain gaps in the evidence, the 
following statements may be made. Only five non-metals yield 
partly chlorinated hydrides which are stable at the ordinary tem- 
perature, B,H,Cl, CH,Cl, SiH,Cl, CH.Cl,, SiH.Cl,, CHCl,, SiHCl.,, 
NH,Cl, (NHC, °), OHCI. Amongst these, the compounds of boron, 
nitrogen, and oxygen are most unstable, whilst chloromonosilane is 
more readily decomposel than methyl chloride, a close dependence 
on the position of the element in the periodic system being observ- 
able. The maximum stability is observed with carbon, and is 
attributable to the equality in the affinity of this element for 
positive and negative groups. The stability of the partly 
chlorinated hydrides diminishes in all directions from carbon. The 
compounds exhibit a more or less strongly marked tendency to 
decompose into the pure hydride and pure chloride (for example, 
B.H,Cl into B,H, and BCl,). In the nitrogen group (N,P,As,Sb), 
in which the instability of the partly chlorinated hydride increases 
with increasing atomic weight of the nuclear element, reaction 
immediately occurs, either with the initial hydride or by further 
action of the initial decomposition products among themselves, 
whereby hydrogen chloride is eliminated, and either condensed 
hydrides relatively poorer in hydrogen (N,H,,P,H,; that is, 
NH.Cl+ NH,=N.H,+ HCl) or the free elements (that is, AsCl,+ 
AsH,=2As+3HCl) are formed. The former frequently are 
further converted into solid hydrides still poorer in hydrogen 
(P,oH,,P,>H,,AsH[ ?]). In the oxygen group, the ability to form 4 
partly chlorinated hydride is only observed in the element of 
smallest atomic weight, oxygen itself (OHCl). In this compound, 
the tendency towards decomposition into hydride and chloride is 
still observable (ROHC]=OH,+ OCI), but the change to hydrogen 
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chloride and oxygen is more characteristic. Correspondingly, the 
action of chlorine on the remaining hydrides of the oxygen group 
leads exclusively to the formation of the free elements, 8, Se, Te. 


W. 


Electrolysis of Hydrogen Bromide in Liquid Sulphur 
Dioxide. Lancetor Sauissury Bacsrer and GerorGe CooLine 
(T., 1920, 117, 693—696). 


Bromine Chloride: its Combination with Ethylene. 
Marce. DeLéPIne and Lucien VILLE (Compt. rend., 1920, 170, 
1390—1392).—Although physical chemists deny the existence of a 
bromine chloride, the authors consider that the behaviour of a solu- 
tion of chlorine in bromine towards ethylene, the main product 
being chlorobromoethane, is strong evidence in favour of the 
existence of such a compound. W. G. 


The Photochemical Oxidation of Hydrogen Iodide. Cnr. 
Wintuer (Danske Vid. Selsk. Math. Phys. Medd., 1920, 2, No. 2, 
1—28; from Chem. Zentr., 1920, i, 723—724).—Thin, rapidly 
moved layers of hydrogen iodide solution, when subjected to the 
conjoint action of oxygen at a constaat pressure and light, are 
oxidised very slowly initially, then more rapidly until the process 
attains a constant velocity. The phenomenon is due to the auto- 
sensitising action of the liberated iodine. Similar action is observed 
in the cases of the photochemical oxidation of the leuco-bases of 
certain dyes (Gros, 1901), of alkaline solutions of pyrogallol (Trautz 
and Thomas, 1908), and of aqueous sodium sulphite solution 
(Trautz, 1909). In each instance, a slow oxidation at any rate 
must be assumed to occur in the dark. H. W. 


The Estimation of the Density of Oxygen according to 
Dewar and Kamerlingh Onnes. Rvuporr Mewes (Zevrtsch. 
Sauerstoff Stickstoff Ind., 1920, 12, 14; from Chem. Zentr., 1920, 
i, 664)—The data obtained by Dewar in 1902 and by Onnes 
in 1911 for the vapour density of oxygen are in good agree- 
ment at — 182° with Gay-Lussac’s law, although the latter is known 
not to hold at such low temperatures. The author now shows that 
the values for the apparent alteration in volume are in accordance 
with the law, but that such values are not in reality the data 
which are to be determined; after applying the necessary 
corrections, much lower results are obtained. H. W. 


Rutherford’s Experiments on the Subdivision of the 
Nitrogen Nucleus. W. Lenz (Naturwiss., 1920, 8, 181—186 ; 
from Chem. Zentr., 1920, i, 768).—The theory of relativity, accord- 
ing to which mass is connected with every energy, throws light on 
the questions of simple numbers for atomic weights and of the 
stability of nuclei. From this point of view, the stability of the 
helium nucleus is readily understood, whilst the instability of the 
nitrogen nucleus is explicable. The author considers the persistent 
oxygen radiations to be possibly helium a-rays. H. W. 
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Action of Nitrous Acid on Coloured Indicators. (, 
Maticnon and G. Grre (Bull. Soc. chim., 1920, [iv], 27, 362—366). 
—A mixture of nitric and nitrous acids was titrated with V/10- 
sodium hydroxide, different indicators being used for the different 
titrations. Of the indicators used, only sodium ferric salicylate 
characterised the nitrous acid, and this was not sharp. Thus 
nitrous acid, contrary to the conclusions derived from the heats of 
neutralisation, is a much stronger acid than the second acid fune- 
tion of phosphoric acid. This is borne out by a study, by electrical 
conductivity measurements, of the progressive displacement of 
nitrous acid by sulphuric acid in a dilute solution of sodium nitrite. 

W. G. 

Production of Concentrated Nitric Acid from Nitrous 
Gases. F. Foerster, Tu. Burcuarpt, and E. Fricke (Zeitsch, 
angew. Chem., 1920, 33, 113—117, 122—127, 129—132).—The 
concentration of nitric acid above 68—69%, by treatment of dilute 
nitric acid with nitrogen peroxide, water, and oxygen, may be 
effected if the time of treatment is extended, the oxygen used only 
in slight excess, and the gas velocity reduced. Even so, only 80% 
nitric acid is produced. A very high concentration results by 
interaction of the weak nitric acid solution with sufficient excess of 
liquid nitrogen peroxide, followed by slight agitation with oxygen. 
When the equilibrium 2NO, = N,O, is reached in the treatment 
of nitrous gases with water, nitric peroxide dissolves, and thereby 
initiates the interaction N.O,+H,O —= HNO,+HNO,, the nitrous 
acid being then decomposed into nitric acid and nitric oxide, and 


oxidised. W. J. W. 


Red Phosphorus as a Reducing Agent. Lupwia Rosenstzry 
(7. Amer. Chem. Soc., 1920, 42, 883—-888).—The reactions between 
red phosphorus and acid solutions of a number of salts have been 
investigated, and a possible application of this substance as a 
reagent in qualitative analysis has been indicated. The experi- 
ments were effected by boiling the solution with 200 mg. of red 
phosphorus for a few minutes. Silver salts yield an insoluble 
phosphide, mercuric and mercurous salts are reduced to the metal, 
palladium and osmium salts are reduced either to the metal or a 
phosphide, gold salts are converted into an insoluble phosphide, 
stannic salts are partly reduced to stannous salts, ferric salts are 
reduced to ferrous salts, iridic salts to iridous, selenates are reduced 
to the element or to an insoluble phosphide, molybdates are reduced 
to quadrivalent molybdenum salts, vanadates are reduced to tervalent 
vanadium salts, dichromates to chromic salts, and permanganates 
to manganous salts. Bismuth, lead, cadmium, antimony, and 
arsenic salts, arsenates and stannous salts, are not reduced by red 
phosphorus. Tellurates and platinichlorides are reduced very 
slowly by red phosphorus. J. F.S. 


Carbon Formed in the Reaction between Calcium Carbide 
and Nitrogen. A. Remerf and B. Rassow (Zeitsch. angew. Chem. 
1920, $38, 139—140)—On decomposing calcium cyanamide 
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(obtained by the interaction of calcium carbide and nitrogen) with 
water at 160—180° to produce ammonia, the products of the 
decomposition included small quantities of carbon. This was freed 
from the bulk of calcium carbonate by treatment with hydrochloric 
acid, and was purified by fusion with potassium hydroxide or treat- 
ment with hydrofluoric acid. It was thus left as graphitic carbon 
containing 98°15 to 99°4% C, 0°13 to 1:64% H, and 0°43 to 148% 
of residue. It had D5 2-250, ignited at 600—640°, and closely 
resembled Acheson graphite in its electrical conductivity. When 
oxidised, it yielded a graphitic acid containing 54°81% C, 1°79% H, 
and 43°40% O, and showing only very slight colloidal properties. 
When fused with potassium hydroxide, it reacted (like Acheson 
graphite) at 500°, with the evolution of hydrogen, whereas Ceylon 
graphite yielded scarcely any gas at 750°. It was not attacked by 
strong nitric acid. C. A. M. 


Charcoal before the War. II. Witper D. Bancrorr (J. 
Physical Chem., 1920, 24, 201—224. Compare this vol., ii, 309). 
—A general discussion on charcoal, in which the removal of in- 
organic matter, such as calcium carbonate and calcium sulphate, 
from charcoal which has been used in sugar refining is discussed. 
The decolorising power of bone-black and methods of preparing 
synthetic bone-black are considered. J. F.S. 


Silicon Hydrides. VIII. Halogen Derivatives of Disilane 
and their Hydrolysis. A.rrep Srock and Kart Somieski (Ber., 
1920, 58, [B], 759—769. Compare A., 1916, ii, 319; 1918, 
i, 110, 111; this vol., ii, 31).—The behaviour of disilane, Si,Hg, 
towards halogen acids has been investigated, and is found to 
resemble closely that of monosilane. 

Disilane does not appear to react with hydrogen chloride at the 
ordinary temperature or at 120°; in the presence of a little sub- 
lmed aluminium chloride, however, reaction occurs more or less 
readily, according to the general scheme 

Si, H, + «HCl =Si,H, - ,Cl, + #H, 
and the course can be followed readily by condensation, by liquid 
air, of all the components, except hydrogen, and measurement of 
the volume of the latter. The activity of the aluminium chloride 
appears to vary considerably with different preparations, and a 
satisfactory explanation of this behaviour is not at present forth- 
coming. A mixture of chlorides is invariably produced, the equil- 
ibrium lying in favour of the intermediate members of the series. 
Thus with hydrogen chloride (1 vol.) and disilane (less than 1 vol.), 
the main product is dichlorodisilane, very little monochlorodisilane 
being obtained; with the gases in the volume ratio 2:1, much 
inchlorodisilane, in addition to dichlorodisilane, is produced. 
Complete chlorination is not, however, effected by a large excess 
of hydrogen chloride. By reason of the small amount produced, 
it has not been found possible to isolate monochlorodisilane in the 
pure state. The final purification of dichlorodisilane could also 
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not be effected, since it forms a mixture of constant boiling point 
with trichlorodisilane. The experiments, however, indicate that, 
as in the case of the carbon compounds, mixtures of isomerides are 
formed in the halogenation of disilane. 

The bromination of disilane has been studied in a precisely 
analogous manner, and monobromodisilane, m. p. —100° to — 101°, 
has been isolated in a state of purity. As in the case of the 
chlorination, the tendency towards the formation of higher deriy- 
atives is very pronounced; for instance, in the action of equal 
volumes of hydrogen bromide and disilane, less than one-third of 
that portion of the latter which undergoes reaction is converted 
into the monobromo-derivative. 

The hydrolysis of the halogenated disilanes corresponds exactly 
with that of the similar monosilanes. Thus monobromodisilane 
readily reacts with water to yield the swhstance, (Si,H;),O, colour- 
less liquid, which can be volatilised without decomposition, and, 
when dissolved in benzene, instantaneously reduces cold silver 
nitrate, but not copper sulphate, solution. It reacts slowly but 
quantitatively with sodium hydroxide solution in accordance with 
the equation (Si,H;),0 +8NaOH + 3H,O=4Na,Si0O,+12H,. The 
solid products obtained by the hydrolysis of dibromodisilane and 
more highly halogenated derivatives closely resemble silico-oxalic 
acid, (HO,Si°SiO, »H),. They are only slowly hydrolysed further by 
water, can be dried in a desiccator without marked decomposition, 
are blackened by silver nitrate solution, owing to the deposition of 
metallic silver, evolve hydrogen when treated with alkali hydroxide, 
and finally yield a residue of silicate, and explode feebly when 
heated on platinum foil, evolving gas and becoming discoloured. 
Evidently the Si-Si linking remains intact in them. This bond 
appears to be more stable towards alkali than would be expected 
from earlier statements. Thus two stages can be clearly dis- 
tinguished in the action of alkali on (Si,H,O),, namely, a violent 
evolution of gas with accompanying solution of the substance, and 
then a much slower, persistent change, which can speedily be 
brought to an end by warming the solution. The first phase corre 
sponds with the hydrolytic separation of the hydrogen atoms, 
(Si,H,0), + 3H,O = (HO,Si*SiO,H),+4H,O, whilst the second is 
due to the gradual conversion of sodium silico-oxalate into sodium 
silicate and hydrogen. H. W. 


Prolonged Action of Carbonic Acid on Silicates and 
Quartz. C. Maricnon and (Mlle) Marcnat (Compt. rend., 1920, 
170, 1184—1186).—Quartz, wollastonite, dioptase, mica, tale, 
asbestos, and glass, respectively, in aqueous suspension were sub- 
mitted to the action of carbon dioxide under 10 atmos. pressure 
for ten years and three months. At the end of this time, all the 
silicates and the quartz itself were more or less corroded, and vary- 
ing amounts of silica had passed into solution. Wollastonite 
showed the greatest signs of attack and the glass the least. 


W. G 
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Action of Alcohol on the Sulphates of Sodium. GeraLp 
SvowDEN Burter and Horace Barratt Dunniciirr (T., 1920, 
117, 649—667). 


Search for an Alkali Element of Higher Atomic Weight 
than Cesium. L. M. Dennis and R. W. G. Wyckorr (J. Amer. 
Uhem. Soc., 1920, 42, 985—-990).—The alkalis from 3500 grams of 
pollucite, which contains more than 30% of cesium oxide, have 
been examined to see if they contain the next higher homologue 
of cesium. The mineral was decomposed by boiling with hydro- 
chloric acid, and, after dilution, filtered. The filtrate was treated 
with ammonia and ammonium carbonate, whereby a precipitate, 
consisting mainly of aluminium hydroxide, was obtained. To 
guard against possible loss of ekacesium at this point, the 
aluminium hydroxide was dissolved in sulphuric acid, and the 
alums thus formed were recrystallised until the ammonium alum 
had been eliminated. The residual alums were added to those 
obtained later and treated as described below. 

The filtrate from the aluminium hydroxide was evaporated and the 
residue converted into chlorides, of which 1250 grams were obtained. 
These were submitted to a series of fractional crystallisations and 
precipitations with hydrogen chloride. The most soluble fraction, 
which, according to the order of the solubilities of the alkali 
chlorides, would contain ekacesium chloride, was converted into 
perchlorates, which were fractionally dissolved until the least soluble 
fraction had been reduced to 10 grams. The end fractions all 
showed the presence of cesium alone, and no fraction indicated 
the presence of ekacesium when the arc spectrum was examined. 
The majority of the chlorides were converted into sulphates and 
fractionated until only 200 c.c. of the saturated solution remained ; 
this, on examination by the are spectrum, contained only cesium. 
The last fraction of the sulphate crystallisation was converted into 
the alums, and these fractionated, but in no fraction was there 
any indication of ekacesium. [See also Richards and Archibald, 
A., 1903, ii, 366; Baxter, A., 1915, ii, 97.] J. F. 8. 


Melting Point of Normal Ammonium Sulphate. Car. 
Caspar (Ber., 1920, 58, [B], 821).—When heated in an open tube, 
normal ammonium sulphate softens at about 310°, melts at 
336—339°, and decomposes, with evolution of gas, at 355°; in a 
closed tube it softens from about 360°, and has m. p. 417—423°. 
The datum, 140°, recorded in the literature is based on a mis- 
apprehension, and refers in reality to ammonium hydrogen sulphate. 


H. W. 


Solubility of Mono- and Diammonium Phosphate. G. H. 
Bucwanan and G. B. Winner (J. Ind. Eng. Chem., 1920, 12, 
448—451).—The solubility (grams in 100 grams of the saturated 
solution) of monoammonium phosphate between 5° and 90° is 
18:0 +0°455¢; that of diammonium phosphate between 10° and 70° 


is 36°5 + 0-213¢. W. P.S. 
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Mixed Colloids of Calcium Fluoride. A. Mazzuccuet 
and D. Vita (Gazzetta, 1920, 50, i, 232—245. See Paternd and 
Mazzucchelli, A., 1904, ii, 169).—Colloidal calcium fluoride, pre 
pared by pouring potassium fluoride solution into excess of calcium 
chloride solution, possesses a negative charge, this observation being 
in accord with the behaviour noted by Lottermoser with silver 
salts, which in the colloidal state exhibit the sign of the ion in 
excess at the moment of their formation (A., 1905, ii, 586). Mixed 
colloidal solutions containing calcium fluoride and another in- 
soluble salt have been prepared by mixing solutions of suitable 
salts. Moderately stable mixed colloidal solutions are formed by 
calcium fluoride with Ca,(PO,)., AgCl, AgBr, AgI, Ag,PO,, Ag,S, 
CuS, Fe(OH),, and Si(OH),, the last of these being thus obtained 
in the colloidal condition in a solution neutral to methyl-orange. 
Less stable colloidal solutions, obtainable only under certain con- 
ditions, are formed with CaCO;, CaC,0,, AgCNS, Ag,Cr0,, 
Ag,MoO,, ZnS, CdS, MnS, PbCrO,, PbSO, (very slightly stable), 
and BaSO,. With As,S,, immediate precipitation occurs. 

a mF. 


Slaked Lime and Milk of Lime. Brrnnarp Kosmany 
(Zettsch. Llektrochem., 1920, 26, 173—181).—Polemical: a long 
discussion on the processes occurring in the siaking of lime, in 
which the views of Kohlschiitter and Walther (A., 1919, ii, 342) 
are criticised. The author is of the opinion that the slaking of 
lime consists in a gradual step-wise combination with water, in 
which the following substances are produced in order: Ca(OH),, 
HCa(OH),, H,Ca(OH),, H;Ca(OH);, H,Ca(OH),, H,;Ca(OH),, 
H,Ca(OH),, and H,;Ca(OH),. J. F.S. 


[Slaked Lime and Milk of Lime.| V. Kontscnirrer 
(Zeitsch. Hlektrochem., 1920, 26, 181—182).—An answer to 
Kosmann (preceding abstract). J. F. 8. 


An Unusual Deposit of Aragonite from Sea Water. Roce 
C. Wetts (J. Washington Acad, Sci., 1920, 10, 249—254).—Small 
crystals of aragonite were found on the walls of a sealed glass tube 
which had contained sea-water for several years. The most prob- 
able explanation of the formation of the deposit is that alkali had 
been slowly dissolved from the glass, causing partial conversion 0! 
calcium hydrogen carbonate into carbonate. The solubility pro 
duct [Cat++][CO,--] for the sea-water under consideration 1 
calculated to be 7°2 x 10-" at 25°. E. H. RB. 


Reactions between Primary Potassium Phosphate and 
Increasing Quantities of Calcium Hydrogen Carbonate 
during Boiling. W. Winpiscu and W. Dierricn (Woch. Brav, 
1920, 37, 177—180, 187—189).—The precipitates obtained by 
boiling solutions of primary potassium phosphate with increasing 
proportions of calcium hydrogen carbonate show increasing per 
centages of calcium, which range from that corresponding with 
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secondary to that corresponding with tertiary calcium phosphate. 
The precipitates appear to entrain soluble alkaline compounds, since 
the alkalinities of the filtrates (due to formation of secondary 
potassium phosphate) are lower than the calculated values. 


L. E. 


A Sulphato-chromate Regarded as an Individual 
Substance. A. Durrour (Bull. Soc. jrang. Min., 1919, 42, 247; 
frm Chem. Zentr., 1920, i, 726).—The author has vainly 
endeavoured to repeat the preparation of potassium magnesium 
sulphato-chromate, 2MgSO,,K,CrO,9H,O, described by Etard 
(this Journ., 1877, ii, 847). Crystals similar to those obtained by 
the latter separate from a solution containing magnesium sulphate 
(2 mols.) and potassium chromate (1 mol.), but these are assigned 
by the crystallographical properties to the series of isomorphous 
magnesium double sulphates, which they also resemble chemically 
in losing two-thirds of their water of crystallisation at 120°. A 
case of mixed crystals of the general composition 

n{ K,Mg(80,).,6H,O]} + (100 — n)[/ K,Mg(CrO,).,6H,O| 

is obviously presented; in the present instance, n=84°5, whereas 
with Etard’s preparation, the analyses of which were confined to 
the estimation of CrO, and of the loss at 250°, the value of m was 
645. The loss in weight at 250°, however, exceeds the weight of 
water, since magnesium chromate begins to decompose, with evolu- 
tio of oxygen, at this temperature. From a solution of a molar 
mixture of sulphate and chromate, the former separates first 
isomorphously mixed with 5°5 mols.% of the latter; after separ- 
ation of the excess of potassium salts, the first mixed crystals of 
potassium magnesium sulphatochromate have n=7274. From 
solutions richer in chromate, for example, from such as contain 
three times as much double chromate as double sulphate, the double 
salt immediately separates in triclinic crystals (+2H,O). When, 
however, the solution is allowed to evaporate at 20°, with careful 
exclusion of any seed of the triclinic salt, a monoclinic hexahydrate 
may be obtained in small amount, the composition of which 
approximates to that of the mother liquor. ‘The compound is, 
however, metastable, and, after a few days, shows efflorescent 
patches of the triclinic dihydrate, into which it is slowly 
transformed. H. W. 


Crystalline Structure of Zinc Oxide. W. Lawrence Braga 
(Phil, Mag., 1920, [vi], 39, 647—-651).—The crystalline structure 
of zinc oxide has been determined by measurement of the X-ray 
spectrum. It is shown that the zinc atoms are arranged on two 
hexagonal space-lattices, their centres corresponding very closely 
with those of a set of equal spheres in hexagonal close packing. 
In the latter case, the axial ratio is a:c=1:1°632, whilst that for 
une oxide is a:c=1:1°608. The positions of the zinc atoms are 
identical with those of the hexagonal close-packed arrangement of 
spheres, if the latter be supposed to contract in the direction 
parallel to the hexagonal axis, so as to reduce the ratio c/a from 
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1°632 to 1:608. The oxygen atoms are probably on two hexagonal 
space-lattices identical with those on which the zinc atoms are 
situated, and derived from the latter by a movement of translation 
parallel to the c axis, which brings every oxygen atom into the 
centre of four zinc atoms arranged at the corners of what is very 
nearly a regular tetrahedron. The observed spacings agree well 
with the calculated values ; they are: plane (0001), ¢/2=2°58 A.U.; 
(1010), 2/3/2=2°80 A.U.; (1120), a/2=1:61°A.U.; (1011), 
2°47 A.U. J. F.S. 


Atomic Weight of Lead from a Japanese Radioactive 
Mineral. Tueoporr W. Ricnarps and JrrsusaBuro SAMESHIMA (J, 
Amer. Chem. Soc., 1920, 42, 928—930).—Lead obtained from a 
mineral crust found at the bottom of a hot spring in Hokuto, 
Formosa, Japan, has been used for atomic weight determinations. 
This mineral, according to Hayakawa and Nakano (A., 1912, 
ii, 1123), contains also cerium, barium, lanthanum, ionium, 
polonium, and radium, but no uranium or radio-lead. The 
metallic lead was converted into the chloride, and the ratio 
PbCl,:2Ag determined by Richards’s method (A., 1914, ii, 653), 
when, as the mean of three determinations, the value 207°13 was 
obtained for the atomic weight. This indicates that the material 
is mainly ordinary lead, with possibly 5% of an isotope of lower 
atomic weight. J. F.S. 


The Separation of the Rare Earths by Basic Precipitation. 
I. WitHetm Pranptt and Jonanna RavucHENBERGER (Ber., 1920, 
53, [B], 843—853).—In its usual form the basic process for the 
separation of the rare earths suffers from the drawback that the 
solubility of the precipitated hydroxides or basic salts in the 
mother liquor is, in general, very small, and the absolute differ- 
ence in solubility between the hydroxides of neighbouring earths 
is minimal ; in order, therefore, to avoid local excesses of hydroxy! 
ions and to achieve a reasonably successful fractionation, it 1s 
necessary to work with exceedingly dilute solutions which neces- 
sitate lengthy evaporations, ete. An amended process is now 
proposed which permits the use of solutions of any concentra- 
tion, it being only necessary to ensure that precipitation is 
sufficiently slow to be truly selective, and that the most sparingly 
soluble substance actually separates. This can be effected more 
advantageously by increasing the solubility of the precipitate in 
the mother liquor than by simple dilution, whilst at the same 
time the absolute differences in solubility between the precipitates 
of neighbouring’ earths is increased and their precipitation is 
delayed. Since the reaction between ammonia and the salts of the 
alkaline earths is reversible, MCl, + 3NH,-OH — M(OH), + 
3NH,Cl, its course is dependent on the concentration of the 
ammonium salt; increase in the concentration of the latter 
increases the solubility of the earth hydroxide in the mother 
liquor within certain limits, and delays its precipitation by 
ammonia. 
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The authors have attempted to measure the equilibrium of the 
reaction under varying conditions in the cases of lanthanum, neo- 
dymium, and praseodymium, and have obtained similar, but not 
identical, results by approaching the subject from the two sides. 
Since it is found that the precipitate does not consist of the pure 
hydroxide, but of a strongly basic chloride of varying composition, 
the pure oxides were treated at the requisite temperature with 
ammonium chloride solution on the one hand and the basic chlorides 
so formed were subjected to the action of 1, 2, 3, 4, and 5N-am- 
monium chloride solution, whilst, on the other hand, the metallic 
chlorides were treated with the equivalent quantity of ammonia 
and so much ammonium chloride as to make 1, 2, 3, 4, and 5-solu- 
tions of the latter at 15°, 30°, 50°, and 100° in closed vessels until 
equilibrium was established, after which the amount of ammonia 
and of earth in the solution were estimated. It is found that the 
solubility of the basic salts (formed from the oxides) in ammonium 
chloride solution is always less than that of the basic salts obtained 
by precipitation with ammonia. In either case, the solubility of 
the precipitates increases to a maximum with 3/-ammonium 
chloride solution, and then diminishes. It is also observed that 
under otherwise similar conditions, the content of the solution in 
earthy metal, but not that of ammonia, to a marked extent depends 
on the amount of the precipitate, which indicates an adsorption of 
the (partly colloidally) dissolved earthy salt by the precipitate. 
The curves also show that lanthanum is relatively greatly distin- 
guished from the didymium component by its greater basicity, and 
that neodymium and praseodymium are very similar in this respect. 
They also indicate an extremely important influence of temperature 
on the separation process; the lanthanum curves for 2 and 3N-am- 
monium chloride solution are so widely separated from the didym- 
ium curves at 50° that a separation should be readily possible, 
whilst, on the other hand, at a slightly higher temperature, but 
still under 100°, the curves intersect, so that a separation is then 
impossible. The praseodymium and neodymium curves generally 
lie very close together and intersect at definite temperatures. The 
approximation of the curves at higher temperatures is probably 
explained by the more complete conversion of the precipitate into 
the hydroxides, the absolute differences between the solubilities of 
which are very slight. 

Basing their procedure on the experiments just detailed, the 
authors describe a very successful method for the separation of 
lanthanum from its mixtures with much didymium. The impure 
oxide is dissolved to a nearly neutral solution in moderately con- 
centrated hydrochloric acid, an amount of ammonium chloride 
equal to the weight of the oxide is added, and sufficient water to 
make the solution 2—3N with respect to ammonium chloride. The 
solution is heated to 50° in a capacious porcelain dish, and a mix- 
ture of equal volumes of 4’-ammonia and 4V-ammonium chloride 
‘olutions is slowly added with vigorous stirring. As soon as a 
moderate amount of precipitate has been formed (about 5% of the 
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original oxide) the operation is interrupted, the precipitate is 
removed, and a second precipitation is effected in the clear filtrate, 
The alternate precipitation and filtration are repeated in this 
manner unti] the filtrate no longer exhibits absorption lines. 


H. W. 


The Action of Concentrated Sulphuric Acid on Iron. III. 
Cuartes E. Fawsirr (J. Soc. Chem. Ind., 1920, 39, 147—148r. 
Compare A., 1914, ii, 274).—Experiments on the effect of concen- 
trated sulphuric acid of different strengths on a steel containing 
C, 0°51%; P, 0°046%; Si, 0°083%; S, 0°058%; and Mn, 0°48%, 
showed that the velocity of attack increased as the acid was diluted 
from 97% to 90°9% H,SO,; it appeared then to drop suddenly at 
89°3%, and below 85% increased rapidly. Shaking has an important 
effect in increasing the velocity of action. Steel which has been 
made passive by immersion in nitric acid will sometimes resist the 
action of concentrated sulphuric acid, but at times the treatment 
fails to afford protection. In some instances partial immersion of 
a piece of steel in nitric acid has caused the whole piece to resist 
the action of sulphuric acid. The addition of nitric acid or a 
nitrate to the sulphuric acid, however, intensifies its action on steel. 
The effect of the addition of a number of substances to the sul- 
phuric acid was investigated, including potassium persulphate, 
sodium sulphate, sodium hyposulphite, and arsenious acid, but none 
of these had any appreciable protective action. E. H. R. 


The Nickel Plating of Aluminium and its Alloys. Liox 
Guitter and Maxime Gasnier (Compt. rend., 1920, 170, 
1253—1256).—The surface of the aluminium is first prepared by 
subjecting it to a sand blast. The sand should be capable of pass- 
ing through a 0°2 mm. sieve, and be used under a pressure of 
1500 grams/cm.? The nickel deposit should not be thicker than 
0°01 mm. If a thicker deposit is required it is preferable to apply 
first a thin deposit of nickel, then a deposit of copper 0°02 mm. 
thick, and then a further deposit of nickel. [See, further, /. Soc. 
Chem. Ind., 1920, 492a.] W. G. 


Revision of the Atomic Weight of Tin. Electrolytic 
Estimation of Tin in Tin Tetrachloride. Grecory Pavt 
Baxter and Howarp WarNER STARKWEATHER (/. Amer. Chem. 
Soc., 1920, 42, 905—917).—The atomic weight of tin has been 
determined from estimations of tin in stannic chloride. Stannic 
chloride prepared from very pure electrolytic tin was subjected to 
a careful fractional distillation, and portions were decomposed under 
0-3NV-hydrochloric acid, and the solution thus obtained electrolysed, 
using a mercury cathode which was weighed. The metal obtained 
from the stannic chloride was shown by means of its spectrum t0 
contain less than 0°001% of lead and copper. Two series of exper 
ments were carried out, the first of which gives a mean of 118°700 
for the atomic weight, whilst the second series gives 118-707. The 
mean value of the atomic weight is therefore 118°703 from sixtee! 
experiments. (Cl =35°457.) J. F. 8. 
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Revision of the Atomic Weight of Tin. I. Bonustav 
BrauNER and Henry Kreperka (J. Amer. Chem. Soc., 1920, 42, 
917—925).—The atomic weight of tin has been determined by the 
analysis of tin tetrabromide by means of silver, and the ratio 
SnBr,:4Ag obtained ; four experiments were carried out, three of 
which are in good agreement, and yield a mean value of 118-70 for 
the atomic weight (Br=79°916). The fourth experiment is dis- 
carded because of an impurity in the silver nitrate used. Other 
methods are investigated, (i) the oxidation of tin with nitric acid; 
this method is useless because of absorbed products in the meta- 
stannic acid formed; it yields 118-02, which increases to 118°66 
when the stannic oxide is fused with potassium hydrogen sulphate. 
The electrolysis of diammonium stannic chloride gives a value 119°03, 
which is too high because of difficulties in the complete reduction 
of the cathode deposit after heating. The synthesis of stannic 
bromide was found to be unworkable on account of the difficulty in 
estimating the excess of bromine in the stannic bromide. 


se. ¥. ©. 


Revision of the Atomic Weight of Tin. II. Henry 
Kreretka (7. Amer. Chem. Soc., 1920. 42, 925-928. Compare 
preceding abstract).—A further series of atomic-weight determina- 
tions for tin. The method was a determination of the ratio 
SnBr,: 4Ag. Greater precautions were taken to exclude mois- 


ture from the stannic bromide. The mean value of the ratio 
SnBr,: 4Ag¢ is found from six experiments to be 1°01586, the 
extreme values being 1-:01580 and 1-°01592. From this the atomic 
weight 118°699+0°016 is calculated. J. F. 8. 


A New Series of Complex Compounds: Antimonyoxy- 

iodides. A.C. Vournazos (Compt. rend., 1920, 170, 1256—1259). 
—When antimony tri-iodide is decomposed by water to give anti- 
mony oxyiodide there is an indication of the intermediate forma- 
tion of an unstable complex acid, H.(SbOTI,). In support of this 
view it has been possible to prepare the corresponding mercury 
and copper salts. When antimony tri-iodide and mercuric cvanide 
in equimolecular proportions are warmed in moist amyl alcohol on 
a water-bath for four to six hours mercury antimonyoryiodide, 
Hg(SbOT,), m. p. 78°, is obtained. This compound is decomposed by 
concentrated acids, but can be recrystallised from cold dilute hydro- 
thloric acid. It is decomposed by alkali hydroxides. With copper 
acetate under similar conditions antimony tri-iodide gives copper 
atimonyoxyiodide, Cu(SbOT,). 
_ If mereury cyanide and antimony tri-iodide are heated together 
in dry xylene, mercury antimonyiodocyanide, Hg{[SbI.(CN).], is 
obtained, which. when treated with moist amyl alcohol, gives the 
antimonyoxyiodide described above. If the heating in xvlene is 
continued, a trimercury antimonyiodocyanide, Hg[Sb.1,(CN),], is 
obtained. Under similar conditions, cuprous cyanide yields cuprous 
Mmtiumonyiodocyanide, Cug{Sb.T,(CN),]. W. G. 
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The Mathematical Possibility of Increasing the Yield or 
of Reducing the Proportion of the Reacting Substances in 
certain Chemical Reactions. II. Ancen Perez HErnanpez 
(Anal, Soc. Quim. Argentina, 1918, 6, 306—322).—The author's 
method (this vol., ii, 107) is further illustrated by application to 
the equation Sb,S,+8KNO,+3C,=Sb, + 3K,S0, + K,CO, + 4C0,+ 
CO +4Ng. W. R. S. 


The Properties of Mixtures of Selenium and Antimony. 
H. Pétason (Ann, Chim., 1920, [ix], 18, 121—153).—A micro- 
scopic examination of mixtures of selenium and antimony fused 
together shows that, for certain proportions of the constituents, the 
liquid mixture may be formed of two phases, the densities of which 
are nearly equal, and that the only compound that can be obtained 
in the pure state by direct fusion of the two elements is the 
selenide, Sb,Se,. A study of the #.M.F. of solution of these ailoys 
shows that it increases at first with the time, and finally tends 
towards a constant value. This value will vary with the relative 
proportions of antimony and selenium present, and if the 7.M.F.’s 
are plotted against the antimony content there is a sharp inflexion 
corresponding with the selenide Sb,Se,. All alloys richer in anti- 
mony than the selenide Sb,Se, give piles sensitive to light, the 
#.M.F. rising sharply on illumination and then dropping slowly, 
the drop becoming sharp when the source of light is removed. The 
red rays are the most active in promoting this effect. 

With a pile in open circuit the #.M.F. diminishes gradually 
with rise in temperature, but in closed circuit the #.M.F. increases 
rapidly as the temperature rises. 

Curves are given showing the variations in the resistance and 
thermoelectric power of mixtures of antimony and selenium with 
variations in composition and temperature. W. G. 


Bibliography of the Metals of the Platinum Group. 
Platinum, Palladium, Iridium, Rhodium, Osmium, 
Ruthenium, 1748-1917. Jas. L. Howe and H. C. Horrz (U.S. 
Geol, Survey, Bull., 1919, 694, 454 pp.). 
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Mineralogical Chemistry. 


The Oxidation of the Ingredients of Banded Bituminous 
Coal. Composition of Coal. Freperick Vincent TIpEsWEl 
and RicuarpD VERNON WHEELER (T., 1920, 117, 794—801). 


Analysis of a Pyrargyrite. Cartos Castro (Bol. Min. Mesiei 
1919, 7, 275—277).—The pyrargyrite analysed came from Umit 


de Providencia, San Felipe, State of Guanajuato, Mexico. The 
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crystals were separated from matrix and pulverised, and the sul- 
phide mineral was decomposed by heating in a current of chlorine. 
The mineral consisted of: pyrargyrite, 98°34; argentite, 1°61; 
pyrite, 0°37%, of which the pyrargyrite was represented by: 
8, 17-40; Sb, 22°13; Ag, 58°81%. CHEMICAL ABSTRACTS. 


Backstrémite, an Orthorhombic Modification of Mn(OH),. 
G. Aminorr (Geol. Fér. Férh., 1919, 41, 473—491).—Black ortho- 
rhombic (a: b:c=0-7393:1:0°6918) crystals, occurring with pyro- 
chroite in the calcite veins at the Lingban mines, Sweden, are 
believed to represent a new modification of manganous hydroxide, 
to which the name didickstrémite is given. In composition, how- 
ever, they are near to manganite, as shown by the following 
analyses by R. Mauzelius: 

Mn,0;. Mn0O. O. MgO. CaO. PbO. 
77-80 11-59 — 1-68 0-14 0-04 
‘caaeieeelinell 
— 8-19 2°31 trace 
H,O  =6H,0 
Fe,O 3. (+130°). (—130°). Total. 
5-16 3°24 99-86 © 
8-59 3°54 — 


Other determinations gave: O (in excess of MnO), 8°15, 8°67; 
H,O (+130°), 9°05, 8°57; H,O (—130°), 3°27, 3°65%. <A partial 
analysis of the associated, altered pyrochroite gave: O, 8:26; H,O 


(+130°), 831; H,O (—130°), 3°94%. The crystals are often 
encrusted with a regular intergrowth of pyrochroite, the rhombo- 
hedral modification of manganous hydroxide; and Réntgenograms 
on the face (010) are identical with those on the face (111) of 
pyrochroite. It is therefore concluded that the crystals represent 
double pseudomorphs, the change being biackstrémite —> pyro- 
chroite—> manganite. Other compounds of the type R”(OH), 
belonging to this isodimorphous series are the rhombohedral 
Mg(OH), (brucite), Ca(OH),, and Cd(OH),, and the orthorhombic 
Ca(OH), and Zn(OH).. L. J. S$. 


Sphenomanganite from Langban, Sweden. Gusr. Frinx 
(Geol. For. Férh., 1919, 41, 329—336).—Crystals of manganite, 
D 4:29, exhibiting a sphenoidal habit, but otherwise identical with 
ordinary manganite, gave on analysis by Mauzelius: 


Mn,0O;. MnO. 0. Fe,O,. MgO. BaO. HO. Total.* 
79-60 8-76 035 0-87 — 10-16 100-22 
8-1 — 0-7 0-6 1-6 7:3 99-4 
* Incl. SiO, 0-11, Sb,O, 0-25, CaO trace, PbO 0-10. 
CuemicaL Asstracts (L. J. 8.) 


Chubutite and the meaning of its Discovery. E. Rimann 
(Anal. Soc. Quim. Argentina, 1918, 6, 323—328).—The author 
points out that lead oxide is dimorphous, as it crystallises in the 
tetragonal and rhombic systems (Larsen, Amer. Min., 1917, 2, 
18), whilst the known oxychlorides of lead crystallise as follows: 
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penfieldite, PbO,2PbCl,, hexagonal; matlockite, 2PbO,2PbCl,, 
tetragonal; mendipite, 4PbO0,2PbCl,, rhombic; pseudomendipite, 
6PbO,2PbCl,, rhombic; lorettoite, 13PbO,2PbCl,, and chubutite, 
14PbO,2PbCl,, tetragonal. It is suggested that the oxychlorides 
of lead form a continuous series, and that the dimorphism of lead 
oxide persists in the mixed crystals, although the dimorphous modi- 
fications of one and the same oxychloride have not yet been 
observed. The determination of the optical constants and the 
melting points of the oxychlorides should be helpful towards eluci- 
dating the question. W. R.S. 


Baryto-celestine and the Relation of Anhydrite to 
Celestine and Barytes. Werner Granmann (Jahrb. Min., 1920, 
1, 1—23).—To elucidate the isomorphous relationships between 
anhydrite, celestine, and barytes, the thermal method was applied 
to determine how the transition point of each substance is affected 
by admixture with one of the others, whilst density determinations 
of the mixtures were also made. The transition points of the 
pure substances are: calcium sulphate, 1193°; strontium sulphate, 
1152°; barium sulphate, 1149°. For the experiments, the pure 
sulphates were ground together in the desired proportions and 
heated in a platinum crucible to a few degrees above the transition 
point. The cooling curve was then followed by means of a 
platinum—platinum-rhodium couple. The condition diagrams for 
the three binary systems are given. Strontium and_ barium 
sulphates are miscible in all proportions in both a- and B-forms, 
and baryto-celestine is therefore a true isomorphous mixture. 
Calcium and strontium sulphates are completely miscible in the 
a-form above the transition temperature, but in the B-form they 
are isodimorphous. Addition of strontium sulphate to calcium 
sulphate first raises the transition temperature up to about 
20 mols. % SrSO,; then up to 80 mols. % the transition tempera- 
ture gradually falls to a minimum at 1010°. The saturated 
B-mixed crystals co-existing at the eutectic temperature contain 
55 to 82 mols. % SrSO,. The density curves indicate that the 
form of strontium sulphate isomorphous with anhydrite should 
have a density of 3°55, whilst the second form of calcium sulphate 
should have a density of 3-29. Barium sulphate and calcium 
sulphate are likewise isodimorphous, and their miscibility is slight. 
at most 5 mols. % of calcium sulphate in the barium sulphate 
crystals. The compositions of naturally occurring minerals are in 
full agreement with the experimental results, and it is suggested 
that the name baryto-celestine should be confined to minerals 
containing between 10 and 90 mols. % of barium or strontium 


sulphate. E. H. R. 


Aluminium Sulphate from Chile. Arimio A. Bano (Bol. 
Minero Soc. Nac. Min. (Chile), 1919, 31, 196--197).—A white, 
fibrous mineral, referred to keramohalite, gave: 

Al,O, CaO.  K,O. Na,O. SO,. 
17-76 0-05 trace 0-39 37-38 


MINERALOGICAL CHEMISTRY. ii. 441 


A small part (0°367%) of the sulphuric acid is free. According 
to Anal. Soc. Cient. Argentina, 73, 351, this analysis corresponds 
with 54°70% AI,(SO,)3, and the formula is A1l,0(SO,).,12H,O. 
This appears to be identical with the basic sulphate investigated by 
Marguerite (Compt. rend., 1880, 90, 1354). The mineral forms 
rhombohedral crystals, and is readily soluble in water. It under- 
goes hydroiysis in dilute solution, and is capable of coagulating 
suspended matters. Cuemicat Axsstracts (L. J. 8.). 


A New Mineral from Katanga. G. Cxsiro (Ann. Soc. Géol. 
Belgique, 1912, 39, Bull. 241; Annexe to vol. 39, Publ. relatives 
au Congo Belge, 41—48).—Crusts of minute, blue or greenish- 
blue crystals are found on limestone and sandstone in the Etoile 
du Congo copper mine. The crystals are orthorhombic, with 
a:b:e=0°9844:1:0°7679 or 0°9771:1:0°7872; H 53, m about 1:7, 
birefringence about 0°120, 2E 55°, optically negative. Qualitative 
tests show it to be a copper cobalt phosphate, and from the 
similarity of the crystallographic and optical properties to those of 
libethenite, olivenite, etc.. the formula is probably 

(Cu,Co)(OH)PO,. 
For this mineral the name cornetite has been proposed by 
H. Buttgenbach (Les Minéraur et les Roches, Liége, 1916). 
Cuemicat Agsrracts. (lL. J. S.) 


Amblygonite from Uté. Herce Backiunp (Geol. Foren, 
Férh., 1918, 40, 757—-775).—The mineral had D 3:°065, a 1°5910, 
B 1°6046, y 1:6125, 2V about 80°, p>v. The analysis by 
Sahlbom gave: 


SiO,. P.O, ALO, NaO. Lio. F. H,O. Total. 
3:50 43:40 33-54 2-71 7-84 11-10 2-18 104-27 
CHEMICAL ABSTRACTS. 


Meta-torbernite I, its Physical Properties and Relation 
to Torbernite. A. F. Hattimonp (Min. Mag., 1920, 19, 43—47). 
—‘Torbernite’’ from Gunnislake, Cornwall, suffered no loss in 
weight over 55% sulphuric acid at the ordinary temperature, but 
over concentrated acid it slowly lost water, amounting to 10°1% 
after more than a year. This material is really meta-torbernite I 
(A., 1916, ii, 258), differing from the torbernite hitherto examined 
(which has D 3°22; refractive indices, w 1°592, € 1-582; axial ratio, 
a@:c=1:2°97). This natural meta-torbernite I has D 3-683, 3°700, 
» 1°623, € 1°625 (N. L. Bowen, 1919), and a@:c=1:2°28. When 
torbernite, D 3-219, is converted into meta-torbernite I by heating 
under water for several hours at 100°, the density changes to 
3°67, and there is a loss in weight of 7:11%, corresponding with 
the change from Cu(UO,),(PO,).,12H,O to Cu(UO,),(PO,).,8H,O. 
The first formula represents torbernite and the latter meta- 
torbernite I. A morphotropic relation exists between the crystals 
of the two substances, and the extra four molecules of water are 
held in layers that alternate with basal layers having the con- 
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stitution of meta-torbernite I. From the molecular volumes, it js 
calculated that this extra water has a density of 1°2 in the crystal. 
L. J. 8. 


Pyrobelonite, a New Lead-Manganese Vanadate from 
Langban, Sweden. Gusr. Fiinx (Geol. Fér. Férh., 1919, 41, 
433—447).—This new mineral forms deep-red crystals with 
adamantine to sub-metallic lustre, which are orthorhombic 
(a:b:c=0°8040:1:0°6509) with prismatic or acicular habit. It 
is brittle, without cleavage; H 3}, D 5°377. Associated minerals 
‘are hausmannite, barytes, barysilite, pyrochroite, etc. Analyses 
by Mauzelius gave (Mn: Pb=7:4): 

V,0;. P,O;. PbO. FeO. MnO. MgO. CaO. H,O. SiO, 

0:05 48:99 0-51 25:03 0-66 0-62 nd. 0-22 

48-74 0-48 24:99 0-53 0-92 nd. 0-22 

The crystallographic and optical characters show a relation to 
those of descloizite. CuemicaL Asstracts (L. J. S.). 


Gearksutite at Gingin, Western Australia. Epwarp §. 
Simpson (Min. Mag., 1920, 19, 23—39).—This rare mineral, 
previously known only in granite-pegmatite at three localities, has 
been found as small nodules embedded in Cretaceous greensand at 
Gingin, forty miles north of Perth. It is white, earthy, and very 
friable. Under the rficroscope, it shows minute, angular particles, 
which are birefringent and have refractive index about 1°44). 


D 2°710—2°720. Associated minerals are phosphatic nodules, 
glauconite, kaolinite, halloysite, calcite, limonite, quartz grains, 
and some organic matter; gibbsite [Al(OH),] is also found in an 
underlying shale. Analysis I is of the greensand matrix freed 
from any visible gearksutite. II, by H. Bow ny, of a dark grey, 
phosphatic nodule consisting of fluorapatite (57°7%) with calcite 
(11°4%) and included glauconite, quartz (15%), microcline, and 
organic matter. III of fossil wood petrified by apatite from 
greensand at Dandarragan (fifty miles north of Gingin), where it 
is associated with dufrenite and some vivianite and wavellite. 
IV, by H. Bow ey, of gearksutite. 


SiO,. Al,0O,. Fe,0,. FeO. MnO. CaO. MgO. 
59-79 8-15 . 0-33 nil 2-96 2-32 
— —_ 40-60 1-60 
~- 0-78 53-88 1-17 

Total 

less 

CO, P,O;. F. Organic. Oforf. 

0-25 1-72 0-77 0-42 99-86" 

5-02 24-80 2:94 0-48 99°84 

1:31 38-80 3-00 0-18 101-16f 

H,0. H,0O. 

Al. Ca. a. see - + O. =Total. 

a bts 15°38 22-13 0-06 0-06 41-26 0-12 15:88 [4-88] 10000; 


* Incl. TiO, 0-09. ¢ Incl. Cl 0-01. 
. FeO, 0-03; K,O, 0-01, present as glauconite ; quartz, 0-19 ; P,O,, trace. 
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Gearksutite is readily soluble in cold dilute acids, and the solu- 
tion etches glass. It is decomposed by a hot dilute solution of 
sodium hydroxide. No water is lost below 270°, and less than one- 
fifth at 300°; at 320° the loss is 14°00%. Heated rapidly to a 
red heat, it gives off hydrofluoric acid in addition to water. 
Analysis IV corresponds with 86-5 molecular % of 

CaF,,AlF,°OH,H,O, 

with 13°5 molecular % of CaF,,AIF(OH);,H,O. The genesis of 
the mineral is discussed and equations given. In _ granite- 
pegmatite it is of pneumatolytic origin; hydrogen fluoride acting 
on the felspars of the rock gives, in the first place, normal 
anhydrous salts (cryolite, etc.), and later, with the cooling of the 
solution, normal hydrous salts (pachnolite and thomsenolite), and, 
lastly, basic salts (gearksutite, topaz, etc.). In the sedimentary 
rock at Gingin, the mineral has evidently been produced by the 
action of carbonated water on fluorapatite and gibbsite. 


L. J. 8. 


Meteoric Iron from Yenberrie, Northern Territory of 
Australia. Jonn C. H. Mineayve (J. Washington Acad. Sci., 1920, 
10, 314—-316).—A mass weighing about 291 lb. was found in 1918 
embedded in sandy soil about twenty miles 8.S.E. of Yenberrie. 
The structure is that of a coarse octahedrite with very thin plates 
of taenite. Anal. I is of the metallic portion, D 7-304. Duplicate 
determinations gave Ni+Co 7°46, P 0°195, C 0°065. In 100 grams 
of the iron 0°00026 gram of platinum was found. Tin and gold 
could not be detected. II is of a black, brittle material found 
coating pieces of metal from a dark nodule in the centre of the 
mass. This consists mainly of sulphide and phosphide. III of 
small, brown plates and laths. extremely brittle and strongly 
magnetic. It consists largely of schreibersite with magnetite and 
carbon. 

Ni. Co. Cu. P. 8. C. 
5-98 1-43 0-017 0-161 trace 0-073 
6-10 0-37 trace 414 13:06 4-94 
6°35 0-25 0-02 5-02 nil. 2-51 
Cl. SiO, Ca. Mg. O. Total. 


0-140 — — 100-154 
a 0-23 nil 5-70 100-00 
0-28 0-20 0-07 12:08 100-00 


L. J. 8. 


Rhythmic Tubular Rust Formation in Meteoric Iron 
from Cafion Diablo. K. Enpett (Kolloid. Zeitsch., 1920, 26, 
215—217).—In specimens of meteoric iron, rust (ferric oxide and 
hydroxide) is found, which penetrates into the iron mass in the 
form of a tube which exhibits a rhythmic structure. The form- 
ation is held to be due to the setting up of local electric currents 
when the mass is moist, whereby ferrous hydroxide is first formed ; 
this is oxidised, and the ferric hydroxide is deposited. J. F. 8, 


1 
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Theory of Gravimetric Analysis, with Special Reference 
to Sources of Error. L. Moser (Zeitsch. anal. Chem., 1920, 59, 
1—10).—A discussion on the accuracy of general gravimetric 
methods. Errors which cannot be eliminated completely are those 
due to solubility of precipitates, induced precipitation, formation 
of solid solutions, and adsorption, occlusion, and inclusion. Other 
sources of error, more under control, are those due to the action 
of atmospheric oxygen or carbon dioxide on the precipitate, con- 
tamination from glass vessels, and decrepitation or partial 
volatilisation during ignition. The different errors may have a 
compensating effect. ww. & & 


Yellow Light in Polarimetric Determinations. Luis 
GuGLIALMELLI (Anal, Soc. Quim. Argentina, 1918, 6, 497—499). 
—To obviate the drawbacks of the use of sodium chloride, Dupont 
(A., 1897, ii, 77) proposed a mixture of salt and trisodium phos- 
phate; this is found to work very satisfactorily. For its pre- 
paration, 1 gram-molecule of disodium phosphate is dissolved in 
water and treated with 1 gram-molecule each of sodium hydroxide 
and chloride. The solution is evaporated to dryness and the 
residue fused. W. R. S. 


Colorimetric Estimations with Solutions containing Two 
Coloured Substances. K. Grorcze Fark and Hexen MItier 
Noyes (J. Biol. Chem., 1920, 42, 109—-130).—The authors have 
examined with much care the principles underlying the ordinary 
use of the colorimeter for quantitative work, particularly in such 
cases as the Bendict method for the estimation of dextrose, where 
two coloured substances are present. From this study, it is shown 
that there is grave danger of the introduction of serious errors in 
such methods unless the standard and the unknown solutions are 
nearly alike in composition and concentration. J. C. D. 


A Photographic Turbidimeter. W. G. Bowers and Jacos 
Mover (J. Biol. Chem., 1920, 42, 191—198).—The apparatus, 
which is described and illustrated, is fashioned so that a strong 
light is passed through a definite and comparatively narrow column 
of the substance in question, and what is not lost falls on one side 
of an oil spot on paper. On the other side of the spot falls a beam 
of light of equal initial intensity, in the path of which standardised 
ground glass disks are inserted until equality of illumination is 


obtained. ac mR 


Decomposition (or Removal) of Ammonium Sulphide in 
Qualitative Analysis. F. Fria. (Zeitsch. anal. Chem., 1920, 59, 
12—15).—When a solution containing ammonium sulphide is 
warmed with the addition of a slight excess of lead hydroxide and 
filtered, a clear filtrate is obtained which is free from lead and 
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sulphur. This method is preferable to the usual procedure for 
removing excess of ammonium sulphide (acidifying and boiling to 
expel hydrogen sulphide), since colloidal sulphur is not formed and 
there is no danger of oxidising a portion of the sulphur, with the 
formation of sulphuric acid, which would interfere with subsequent 
tests for alkali earths. W. P.S. 


Estimation of Bromine. F. Winscue (Arch. expt. Path. 
Pharm., 1919, 84, 328—339).—In order to estimate bromine in 
organic matter, the substance is dried with sodium peroxide in a 
nickel basin, first on a water-bath, then on a free flame, and 
eventually incinerated. The ash is extracted with distilled water 
and filtered, and the filtrate neutralised with concentrated 
sulphuric acid and treated with potassium permanganate and 
sulphuric acid. The free bromine is carried over by means of a 
current of air into a vessel containing a known volume of magenta 
and sulphurous acid. The bromine is then estimated colorimetric- 
ally by comparing the violet coloration which is produced with a 
set of standards. Two mg. of neuronal were estimated in 30 c.c. 
of blood with an error of 12%. Neuronal, adaline, and bromural 
were estimated in frog’s tissue by this method with an error of 
about 7%. 8. 8. Z. 


Kendall’s Method of Estimating Iodine in Thyroid 


Preparations. S. B. Kuzirian (Proc. lowa Acad. Sct., 1918, 25, 
495—496).—(1) In destroying organic matter, it is advantageous 
to use more sodium hydroxide and less potassium nitrate to obviate 
the formation of large quantities of nitrite, which tend to liberate 
iodine. (2) Organic substances with high ash content often con- 
tain iron or some other interfering element, which ought to be 
eliminated before trustworthy results can be obtained. Filtration 
at this point does not altogether eliminate the interfering action 
of ash. When, however, the sodium hydroxide fusion was taken 
up with hot water, a few grams of sodium carbonate and some 
tale added, and the solution brought to boiling and kept boiling 
for a few minutes, set aside for two hours, and filtered, the filtrate 
was free from interfering basic elements. (3) In acidifying the 
above filtrate with 85% syrupy phosphoric acid, the author’s 
experience was well in accord with that of Forbes, Beegle, and 
others, who found that one or two drops of phosphoric acid in 
excess was insufficient to assure expulsion of all bromine. Even 
after the addition of 1°5 to 2 ¢.c. in excess, the whole of the 
bromine could be boiled off without causing any loss of iodine. 
This was shown by taking an aliquot of accurately standardised 
alcoholic solution of iodoform and estimating iodine according to 
Kendall’s method. No loss of iodine occurred when 2 c.c. of acid 
were added in excess. (4) In boiling off the bromine, it was made 
a practice to dilute the filtrate to more than 400 c.c. and boil 
down to 250 c.c., thus assuring a complete expulsion of- bromine. 
Under these conditions, the author found the method applicable 
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for tankage, roughage, and other organic substances with a high 
per cent. of ash. CHEMICAL ABSTRACTS. 


Modifications in the Technique of Estimating Oxygen 
in Blood with Van Slyke’s Apparatus. E. P. Poutron (Proc, 
Physiol. Soc., 1920; J. Physiol., 1920, 58, lxi. Compare A., 1918, 
il, 82).-—Modifications have been introduced which avoid certain 
errors due to the presence of dissolved air in the reagents, and 
which shorten the estimation. Ten c.c. of dilute ammonia are 
shaken with some crystals of potassium ferricyanide, a trace of 
saponin, and four or five drops of octyl alcohol. The mixture is 
placed in the cup and drawn completely into the apparatus, and 
sealed with mercury. By reducing the pressure, the dissolved air 
is withdrawn from the reagent, which is then returned to the cup. 
The blood pipette has a small ring of fine rubber tubing round 
the tip. By this means, the pipette, when full of blood, is pressed 
down beneath the ferricyanide mixture on to the bottom of the 
cup, and on turning the upper tap of the apparatus, the blood is 
delivered directly into the burette without admixture with the 
reagent. On removing the pipette, the last portion of the blood 
is washed in by the ferricyanide mixture, 2 or 3 c.c. of the latter 
being allowed to remain behind in the cup. The tap is then 
sealed with mercury. J. C.D 


Detection of Water in Alcohol and other Organic 
Solvents. F. Hentz (Ber., 1920, 53, [B], 719—722).—When 
normal aluminium ethoxide is heated at about 340° until the 
temperature, as indicated by an immersed thermometer, begins to 
fall, it yields a heavy, yellow, semi-solid mass, the composition 
of which corresponds with the formula Al,(OEt),O; if the action 
is continued until the thermometer indicates 330° or less, a brittle, 
yellow resin is obtained, which has the approximate composition 
Al,(OEt),0;. Both substances are soluble in xylene and are suit- 
able for the detection of water, the latter compound being the 
more sensitive. The reagent may be readily prepared in a single 
operation by treating aluminium turnings with absolute alcohol 
and a little mercuric chloride, heating ‘the product for several 
hours on the water-bath until the aluminium ethoxide appears 
dry, distilling off the alcohol of crystallisation at 210—220°, and 
finally heating the crude aluminium ethoxide at about 340° for 
an hour. The product is dissolved in about a litre of dry xylene 
and the solution filtered through a dry paper. The clear, pale 
yellowish-brown filtrate can be preserved indefinitely in the 
absence of moisture and air. The test is carried out by adding 
a few drops of the xylene solution to a few c.c. of the liquid under 
investigation ; according to the quantity of water present, 4 
voluminous, gelatinous precipitate of aluminium hydroxide is pro- 
duced immediately or after a few seconds. Distinct evidence is 
obtained in the various cases, with the percentage of water enclos 
in brackets after the name of the solvent: ethyl alcohol (0°05), 
methyl alcohol (0°1), ethyl ether (0-005), ethyl acetate (0-1), acet- 
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aldehyde (0°1), acetone (1). The two substances last named may 
also yield a white turbidity, due to the precipitation of excess of 
the ethoxide, which, however, may readily be distinguished from 
aluminium hydroxide, as it readily dissolves in xylene or in an 
excess of the reagent. H. W. 


Oxidation in Relation to the Estimation of Sulphites. 
H. I. Warerman (Chem. \Veekblad, 1920, 17, 196—197).—The 
oxidation of sulphite solutions in air, as measured by the increas- 
ing volume of the solution required to reduce a given quantity 
of iodine, proceeds fairly rapidly in the case of sodium hydrogen 
sulphite and very rapidly in the case of normal sodium sulphite, the 
hydroxyl ions present in the latter being probably catalytically 
active. Addition of sodium hydroxide accelerates the oxidation. 
Accurate estimations of sulphite were obtained by dissolving the 
salt in a boiled 5% glycerol solution in a flask filled with carbon 
dioxide. A measured quantity of this solution is run into excess 
of acid standard iodine solution, also under carbon dioxide, and 
the residual iodine titrated with thiosulphate. W. S. M. 


An All-glass Nitrogen Apparatus. E. R. ALLen and B. §. 
Davisson (Ann. Missouri Bot. Gardens, 1919, 6, 45—48).—The 
apparatus is of the usual Kjeldahl form. The advantages claimed 
are: the elimination of rubber connexions; efficient scrubbing of 
entrained alkali from the steam; the use of Pyrex glass, which 
does not yield an appreciable amount of alkali to steam or to 
boiling solutions. The rigidity may be lessened by one rubber 
connexion between the distilling bulb and the Kjeldahl flask if 
the glass ends are kept close together. The distilling bulb has a 
capacity of 200 c.c.; steam enters it through a recurved tube 
with a perforated end. Thus the bulb acts as a trap for scrubbing 
the steam. CHEMICAL ABSTRACTS. 


1. Modified Kjeldahl Method. 2. Carbazole Test for 
Nitrites. 3. Colour Test for Tryptophan in Urine. 
W. A. Fearon (Dub. J. Med. Sci., 1920, [iv], No. 1, 283—32; from 
Physiol. Abstr., 1920, 5, 79).—(1) The best proportion of the con- 
stituents in the acid mixture for incineration is given. Steam 
distillation is best, but Cole’s method of distilling with alcohol is 
also good and rapid. Methyl-red is recommended as an indicator. 
(2) All urines give a colour with sulphuric acid, but the tint varies 
from orange vermilion to deep violet; a large number of sub- 
stances might give colours: (a) pigments and chromogens from bile 
and blood, and (+) from indole and derivatives from intestinal 
putrefaction which reach the urine via the blood. The red colour 
is attributed to indole derivatives reacting with the a-nitro-group. 
Nitrites give a green colour with carbazole. (3) The usual tests are 
not adequate to detect tryptophan in urine, because of the pres- 
ence of other indole compounds. If the urine is treated with an 
excess of the Hopkins-Cole reagent and a drop of the mixture is 
added to concentrated sulphuric acid, the tryptophan condensation 
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product (allied to carbazole) gives a deep green colour with the 
nitrites of urine. Tryptophan in urine is rare. J. C. D. 


Sensitive Reaction for Nitrites. P. H. Hermans (Pharm. 
Weekblad, 1920, 57, 462—463).—The following gives a sensitive 
reaction for nitrite in presence of nitrate. To 2 c.c. of the solution 
to be tested a few drops of glacial acetic acid are added, and then 
2 c.c. of 5% potassium oxalate solution, 1 c.c. of 5% manganous 
sulphate solution, and a few drops of 3% hydrogen peroxide. A 
red coloration indicates nitrite. 0°02 Gram of sodium nitrite per 
litre can be detected in this way. W. 8. M. 


Detection of Arsenic in Sulphur. Harorp 8. Davis and 
Mary D. Davis (J. Ind. Eng. Chem., 1920, 12, 479—480).— 
Schaeppi’s method of detecting arsenic in sulphur (extraction with 
warm ammonia and treatment of the solution with silver nitrate to 
precipitate the dissolved sulphide) is untrustworthy, since sulphur 
itself dissolves in ammonia, and the resulting ammonium sulphide 
gives a precipitate of silver sulphide. The best method consists in 
oxidising the sulphur with bromine and nitric acid, and applying 
the Gutzeit test to the residue. W. P. S. 


Iodometric Estimation of Arsenic Acid. P. Fieury (J. 
Pharm. Chim., 1920, [vii], 21, 385—391).—The reaction As,O;+ 
4HI=As,0,;+21,+2H,0 is complete in five minutes when the 
reacting mixture is heated at 100° and contains 25% of potassium 
iodide and 3°65% of hydrogen chloride. A quantity of arsenate 
equivalent to about 50 c.c. of V/10-iodine solution is dissolved in 
30 c.c. of water, 3 c.c. of hydrochloric acid (D 1-°171) are added, 
and the mixture is heated on a boiling water-bath for five 
minutes ; 25% of potassium iodide is then added, the heating con- 
tinued for a further five minutes, and, after the mixture has been 
cooled, the iodine is titrated with .1/10-thiosulphate solution. 
Owing to the action of dissolved oxygen on hydriodic acid, the 
amount of iodine is always larger than that which should corre- 
spond with the arsenic acid. An excess of sodium hydrogen car- 
bonate is then added to the mixture and the arsenious acid 
titrated with V/10-iodine solution. , fe ef 


[Estimation of Arsenic Acid in Presence of Arsenious 
Acid.] Gzore Joacuimociu (Arch. expt. Path. Pharm., 1916, 80, 
8—24).—See this vol., i, 510. 


Spectroscopic Methods for Estimating Carbon Monoxide 
in Blood. H. Harrrinvge (Proc. Physiol. Soc., 1920; J. Physiol., 
1920, 58, Ixxvii-Ixxviii).—The most satisfactory method was found 
to be one previously described by the author (A., 1912, ii, = 

J. C. D. 


£ 


The Estimation of Carbon Dioxide and Fermentable 
Sugars. Arruur Stator (J. Soc. Chem. Ind., 1920, 39, 149—1511). 
—The estimation of carbon dioxide is carried out as follows. The 
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carbonate solution is placed in a distillation flask connected through 
the neck opening to a trap leading to a condenser and receiver con- 
taining standard barium hydroxide solution. To the side-arm of the 
distillation flask is connected by means of pressure tubing a small 
tube containing dilute sulphuric acid. The pressure tubing is clipped, 
while the whole apparatus is being exhausted, the clip then removed, 
and the acid in the small tube is boiled over into the distillation 
flask. The solution in the latter is then boiled, and the carbon 
dioxide absorbed by the barium hydroxide is determined by titra- 
tion. The apparatus has been used for determining the quantity 
of carbon dioxide produced during the fermentation of sugars. 
The fermentation was allowed to proceed in a small tube sealed 
off at a fine capillary. The tube was then connected to the side- 
arm of the distillation flask by pressure tubing, the apparatus 
was exhausted, the capillary tube broken, and the carbon di- 
oxide boiled over into the receiver. The method serves to char- 
acterise enzymes and yeasts by fermenting with them appropriate 
sugars. . mw. 


Analysis of Silicate and Carbonate Rocks. W. F. 
HitteBranp (U.S. Geol. Survey, Bull. 700, 1919, 1—285).—The 
Bulletin is a general treatise on the analysis of rocks; methods are 
described for the separation and estimation of the common and 
rare constituents of the rocks, and only thuse methods which have 
been found to be trustworthy are recommended. Attention is 
directed to the frequent occurrence of boron in rocks, but hitherto 
the estimation of this element has usually been neglected ; Chapin’s 
method (A., 1909, ii, 93) is recommended for the purpose. 

w. FG. 


The Analysis of Natural Silicates. Louis Duparc (Bull. 
Soc. france. Min., 1919, 42, 138—241; from Chem. Zentr., 1920, 
ii, 680).—A summary and extension of many scattered communi- 
cations by the author and his pupils on this subject. The work 
comprises a critical re-examination, discussion, and frequently 
modification of practically all the important methods of silicate 
analysis. H. W. 


Practical Methods for the Estimation of Radium. III. 
a-Ray Method, y-Ray Method, Miscellaneous. &%. C. Linp (J. 
Ind. Eng. Chem., 1920, 12, 469—472. Compare A.. 1915, ii, 486; 
1916, ii, 114).—The a-ray method is simple and sufficiently trust- 
worthy for many purposes, but it cannot take the place of a direct 
radium estimation in such minerals as carnotite, pitchblende, etc. 
The errors are due to variation in the amount of the loss of 
radium emanation by gaseous diffusion from the ore, to variation 
in the radium-uranium ratio, and to the position of the radio- 
active material in the individual grains of the ore. The y-method 
1s &@ convenient means of measuring radium in quantities above 
0'1 mg., but the radium preparation must be confined in a closed 
vessel for one month before the measurement is made, so that the 


VOL. CXVIII. ii, 16 


ii. 450 ABSTRACTS OF CHEMICAL PAPERS. 


y-radiation will have reached a maximum; if the measurement 
is made earlier a correction must be made for the unelapsed time. 
Modifications of the interchangeable electroscope (/oc. cit.) are 
described. ww. F & 


The Separation and Gravimetric Estimation of Potassium. 
S. B. Kuzririan (Proc. Iowa Acad, Set., 1917, 24, 547—550).— 
Aniline perchlorate is the best reagent to replace platinic chloride 
for the separation and gravimetric estimation of potassium. The best 
results are obtained when the following points are observed: The 
exact strength of alcohol used must be known, and none used 
that runs below 99°5%. For every 1°5 c.c. of water used for dis- 
solving the mixed chlorides, 50 c.c. of absolute alcohol should be 
used. The solution of a weighed amount of aniline perchlorate 
in 50 c.c. of absolute alcohol is added to the solution of the mixed 
chlorides drop by drop with constant shaking and set aside for 
one to two hours before filtering, to avoid occlusion of potassium 
chloride. The chief objections to the perchlorate method are the 
time and the slight solubility of potassium perchlorate in 95% 
alcohol. The use of aniline perchlorate in place of perchloric 
acid so shortens the process as to render it more advantageous than 
any other method in use for the separation and estimation of 
potassium; moreover, it affords the best means for the direct 
separation and estimation of sodium in the alcoholic filtrate. 

CHEMICAL ABSTRACTS. 


The Carrying Down of Calcium and Magnesium Hydr- 
oxides by Precipitates of Ferric Hydroxide. Toporescu 
(Compt. rend., 1920, 170, 1251—1253).—A second precipitation 
with ammonium hydroxide is quite sufficient to remove all cal- 
cium hydroxide from a ferric hydroxide precipitate. This may 
also be effected by washing the first precipitate of ferric hydroxide 
with a boiling 5% solution of ammonium nitrate. The addition of 
2% of ammonium chloride to the solution prior to the precipita- 
tion of ferric hvdroxide does not prevent it from carrying down 
some calcium hydroxide. Similarly, it does not prevent the 
carrying down of magnesium hydroxide, and the latter cannot be 
removed either by simple reprecipitation of the ferric hydroxide 
or by washing the precipitate with ammonium nitrate. W. G. 


Estimation of Mercury. C. M. Bovron and L. H. Duscnak 
(U.S. Bureau of Mines, Techn. Paper, 227, 1920, 1—44).—The 
finely powdered mercury ore is mixed with lime and heated in 
a tube closed at one end. A layer of coarse sand is first placed 
in the tube, then the mixture, and finally a layer of limé@, and the 
opening closed with a plug of brass wire gauze. The tube is 
allowed to project 7 to 12 cm. bevond the furnace, which is heated 
at about 500°. The effect of the sand filling is to reduce the 
volume of air expelled. and so prevent loss of mercury. In the 
presence e of much sulphur, cupric oxide is mixed with the lime, 
whilst organic matter is oxidised by adding a small proportion 
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of potassium chlorate to the sand. The distilled mercury is dis- 
solved off the tube by hot nitric acid, and oxidised by means of 
potassium permanganate, the excess of which is removed with 
hydrogen peroxide, and the solution titrated with standard potass- 
ium thiocyanate solution, with ferric sulphate or nitrate (free 
from haloids) as indicator. The method is also applicable to 
mercury in solution, the metal being precipitated as sulphide, 
and the precipitate treated as described. [See, further, J. Soc. 
Chem. Ind., 1920, 492a.] C. A. M. 


Petersen’s Method for the Qualitative Separation of 
Cations of the Third and Fourth Groups. P. pe Pauw 
(Chem. Weekblad, 1920, 17, 191—192).—Various imperfections 
in Petersen’s scheme (A., 1910, ii, 654) are pointed out and dis- 
cussed. The following alternative scheme is proposed: To the 
acid hydrogen sulphide filtrate sodium sulphate solution is added, 
whereby barium, strontium, and calcium (in part) are removed as 
sulphates. The filtrate contains the ions Fe’, Co"*, Ni™*, Mn**,Cr°”’, 
Al", Zn**, Ca**, Mg**. This is treated with solid sodium carbonate 
and sodium hydroxide. Ammonia is boiled off, and sodium sul- 
phide added. All metals except aluminium are precipitated as 
carbonates, hydroxides, or sulphides. Dilute hydrochloric acid 
removes Fe’, Mn*’, Zn**, Cr°**, Ca**, Mg*” as chlorides, leaving 
nickel and cobalt as sulphides. To this solution is added solid 
sodium carbonate and sodium hypochlorite. Zine and chromium 
form zincoxide and chromate respectively, which may be sepa- 
rated by means of barium chloride. The residue contains ferric 
hydroxide, hydrated manganese dioxide, calcium and magnesium 
carbonates. This is treated with 5% acetic acid containing a little 
phosphate. A solution of calcium and magnesium acetates is 
obtained. The residue is dissolved in sodium peroxide and nitric 
acid, and the iron and manganese separated in the usual way. 


W. S. M. 


Different Methods of Estimation of Manganese and their 
Use in the Examination of Plant Ashes and Similar 
Products. D. H. Wester (Rec. trav. chim., 1920, 39, 414—422). 
—For the estimation of small amounts of manganese a colorimetric 
method is necessary, and of the four methods examined only one, 
namely, that of Marshall (compare A., 1901, ii, 350), in which the 
manganese is oxidised to permanganate by potassium persulphate, 
is found to be satisfactory. The presence of small amounts of 
nitric or sulphuric acid or silver nitrate do not interfere with this 
method. The amount of persulphate used has no influence. The 
heating in a water-bath for the oxidation should not exceed thirty 
minutes. The presence of salts likely to be found in plant ashes 
does net interfere with the estimation, although it is preferable 
to remove chlorides by a preliminary evaporation with sulphuric 
acid. If ferric salts are present to an extent of more than 0-95 
gram per 100 c.c., they may make it impossible to carry out the 
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colorimetric comparison, and thus the method may not always be 
applicable to the analysis of soils. 


Separation of Chromium and Manganese. M. Herscu- 
KOWITSCH (Zeitsch. anal. Chem., 1920, 59, 11—12).—The man- 
ganese and chromium are oxidised to permanganate and chromate 
respectively, and their solution is heated on a water-bath for some 
hours with the addition of ammonium sulphate and an excess of 
ammonia. The chromate remains unchanged, whilst the whole of 
the manganese is precipitated ; the precipitate is collected, washed 
with 5% ammonium sulphate solution, then with hot water, 
ignited, and weighed as Mn.Q,. w. eo 


Separation of Tin and Antimony. Estimation of Tin 
by Cupferron. A. Kine and A. Lassizur (Compt. rend., 1920, 
170, 1112—1114).—The antimony is separated from the tin by 
precipitation with hydrogen sulphide in the presence of hydro- 
fluoric acid. The antimony sulphide is collected, washed, and 
redissolved in hydrochloric acid with a little potassium chlorate. 
The solution is filtered, and the antimony reprecipitated as its 
sulphide, which is collected, dried at 300° in a current of carbon 
dioxide, and weighed. 

To the filtrate from the first precipitation of the antimony sul- 
phide, boric acid is added, and the liquid boiled with a little 
hydrogen peroxide. After cooling, a 10% solution of cupferron is 
added, and the white precipitate which forms is collected, washed 
with cold water, dried, and calcined, and the tin weighed as 
stannic oxide. The results obtained by this method are very satis- 
factory. [See, further, J. Soc. Chem. Ind., 1920, 470a.] 

W. G. 


Estimation of Ethyl Alcohol in Mixtures of Alcohol, 
Sulphuric Acid, and Water. G.S. Burier and H. B. Dunyicurr 
(J. Soc. Chem. Ind., 1920, 39, 146—1471T).—The free acid, that is, 
free sulphuric acid plus acidity due to ethyl hydrogen sulphate, is 
determined by direct titration with standard alkali. The total 
acid present, including that’ which has undergone esterification, is 
determined by evaporating a weighed quantity of the alcoholic 
sulphuric acid with excess of standard alkali to a pasty consistence, 
heating in an air oven for half an hour at 120°, extracting with 
distilled water, and titrating the excess alkali with standard acid. 
By a simple calculation, from the two determinations, the acid 
esterified, and hence the alcohol present as ester, can be found. 
The free alcohol is determined by distillation, followed by a density 
determination of the filtrate. E. H. R. 


The Action of Hydrocyanic Acid on Dextrose. J. Bovcavlt 
and J. Perrier (Compt. rend., 1920, 170, 1395—1397).—The 
action of potassium cyanide on dextrose may be used as a meals 
of estimating dextrose if an excess of the cyanide is used and the 
mixture is left for at least two days at 20° as the action is slow. 
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: be The residual excess cyanide may then be estimated, or the change 
™ in rotation, from [a], +53° of the dextrose to [a], + 1°87° of the 
glucoheptonates, may be determined. 
ie If an excess of sugar is used with a deficiency of cyanide, the 
— whole of the cyanide is destroyed in about ten hours at 20°, and 
a the mixture is no longer toxic. W. G. 
+ of An Improved Method for the Estimation of Sugar in 
) of the Urine and Blood. P. J. Cammipege (Lancet, 1919, 1, 939).— 
hed Further experience with the volumetric method for the estimation 
ter, of sugar (A., 1917, ii, 276) has confirmed the accuracy of the 
| results given with quantities above 0°5%, but with percentages 
rin below that amount too low a reading may be obtained unless 
90 further precautions than those described are taken against oxida- 
“te tion, especially in warm weather. When a urine is expected to 
_y contain a low percentage of sugar, under 0°5%, and with all blood 
“i and other fluids containing smaller amounts, the water to which 
“ the iodine solution is to be added should be thoroughly boiled, to 
- expel dissolved air, and cooled immediately before the estimation 
” is to be made. It is also advisable that the alkaline copper solu- 
- tion for sugar estimations with urine be boiled in a small conical 
flask, provided with a loose funnel as a stopper, instead of in a 
le beaker as previously described, and that the required amount of 
rd urine be run into the boiling fluid from a pipette when the air 
d dissolved in the solution and contained in the flask has been 
expelled. With blood, etc., the 7°5 cc. of filtrate and 1 c.c. of 
“4 modified Benedict solution are added after they have boiled for a 
i few seconds. The water used for diluting the iodine solution and 
for washing out the flasks, etc., should have been recently boiled 
and cooled. With these additional precautions the method gives 
uniformly trustworthv figures, even with the small amount of sugar 
’ in normal urine and blood. Cuemicat ABSTRACTS. 


Proximate Analysis of Coniferous Woods. W. H. Dore 
(J. Ind. Eng. Chem., 1920, 12, 476—479).—Methods are given for 
the estimation of loss on drying benzene extract, alcohol extract, 
cellulose, lignin, soluble pentosans, mannan, and galactan. Pre- 
liminary hydrolysis is omitted in the estimation of the cellulose 
and lignin; soluble pentosans are estimated in the chlorination 
liquors, and mannan and galactan on separate portions of the 
original material. Analvses of redwood, yellow pine, and sugar 
pine show that the sum of the constituents, as found by the above 


mentioned methods, is slightly over 100% in every case. 
WwW. P.S. 


Colorimetric Estimation of Lactic Acid in Urine. 
Potonowskt (Compt. rend. Soc. Biol., 1920. 78, 475; from JJ. 
Pharm. Chim., 1920, [vii], 21, 449—450).—The urine is clarified 
by adding from 1 to 3% of egg-albumin and precipitating this with 
sodium metaphosphate and dilute sulphuric acid. One c.c. of the 
clear urine is then treated with 5 c.c. of concentrated sulphuric 
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acid (added slowly to prevent heating) and 5 drops of a 1% codeine 
solution (in alcohol), and the yellow coloration obtained is com- 
pared with those of standards containing known amounts of lactic 


The results are trustworthy only when not less than 0°001% 


acid. 
W. P.S. 


or not more than 0°01% of lactic acid is present. 


Identification of the Cinnamic Ion by means of the 
‘‘ Oxyferric '' Catalyst [a Ferric Salt+Hydrogen Peroxide]. 
G. Denicks (Bull. Soc. pharm. Bordeaux, 1919, 57, 209—212).— 
In the case of free cinnamic acid or a cinnamate, as little as 0-02 


gram of the acid in 1 litre of solution can be detected by adding 


1 drop of ferric chloride solution to 2 c.c. of the solution to be 


tested, boiling, and adding 1 drop of hydrogen peroxide (6—10 
vols. oxygen), when the odour of benzaldehyde is observed after 


shaking for about ten seconds. The sensitiveness of the reaction 


1s increased by adding 1 drop of 10% sulphuric acid with the ferric 


chloride solution; this procedure also serves for the identification 
of a cinnamate. In the case of a cinnamic ester one drop (if 
liquid) or several particles (if solid) of the sample is boiled for 
twenty to thirty seconds with 6—8 c.c. of dilute sodium hydroxide 
solution; the solution while hot is acidified with 10% sulphuric 
acid, 1 drop of ferric chloride solution is added, the mixture is 
boiled, treated with 1 drop of hydrogen peroxide solution, and 
again boiled, whereby the odour of benzaldehyde is produced. This 
method also serves to detect the presence of cinnamic acid in 


complex mixtures, such as Peru and Tolu balsams. 
Cuemicat ABSTRACTS. 


Estimation of Salicylic Acid in the Blood and its Action 
on the Heart. C. Fripericusen (Arch. expt. Path. Pharm., 1917, 
80, 235—259).—A micro-method for the estimation of salicvlic acid 
in blood. The blood is absorbed by a small piece of blotting 
paper (about 250 mg.), and weighed in a torsion balance. The 
paper is then introduced into a test-tube, to which 10 ec.c. of a 
boiling solution of calcium chloride containing 1°5 c.c. of 25% 
hydrochloric acid per litre is added. It is allowed to remain in 
contact with the solution for three hours. The calcium chloride 
solution is extracted with ether. The ether is just evaporated on a 
water-bath at 32—-33°, and any traces left removed by means of a 
stream of air. The salicylic acid is dissolved in water and 
estimated colorimetrically. Employing this method the distribu- 
tion of salicylic acid in the serum and in the blood corpuscles, as 
well as the action of various doses on the heart, was studied, the 
results of which are recorded in the communication. S. S. Z. 


Two Procedures for the Estimation of Alkali Nitro- 
prussides. Lr Her (Bull. Soc. pharm. Bordeauz, 1920, 58, 12—16). 
—A solution of 1°0 gram of sodium nitroprusside in 50 c.c. of water 
is filtered and 59 c.c. (sic) of the filtrate are neutralised with 
sulphuric acid and treated with an excess of a ferric salt. The 
precipitate of Prussian blue is collected, washed with hot water 
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(these washings are discarded), then several times with a 20% 
gdium hydroxide solution, and again with water, the combined 
filtrates containing sodium ferrocyanide are acidified with sul- 
phuric acid and titrated with 0°1V-permanganate (1 c.c. =0°03582 
gram of sodium nitroprusside). 

In the second method a solution containing not more than 
0-40 gram of sodium nitroprusside is treated in a 100 c.c. flask with 
30 cc. of 0°1N-silver nitrate, water is added to the mark, and, 
after shaking, the liquid is filtered and the excess of silver nitrate 
in the filtrate and washings is estimated by Denigés’ silver cyanide 
method. CHEmIcAL ABSTRACTS. 


* Differentiation of Vanillin and Heliotropin. A. Lasat 
(Bull. Soc. pharm, Bordeaux, 1919, 57, 259—260).—To 2 c.c. of 
sulphuric acid (D 1°84) are added 0°1 c.c. of an alcoholic solution 
of vanillin or heliotropin and 0-1 ¢.c. of an alcoholic solution of 
gallic acid (20%), and the mixture is boiled on a water-bath for 
two or three minutes. In the case of vanillin, the liquid will 
assume a yellowish-brown or brown colour, whereas the liquid 
containing heliotropin will be coloured blue or emerald-green, 
depending on the quantity of heliotropin present. This reaction 
serves to detect heliotropin in quantities as small as 0°00005 mg. 
CHEMICAL ABSTRACTS. 


The Nitrosoindole Test. J. Groznewrce (Med. Geneesk. Lab., 
Weltevreden, 1919, [iii], A, 177—193)—The red coloration ob- 
tained when a peptone culture of certain bacteria is treated with 
a drop of mineral acid is due to the presence of nitrate in the 
peptone, and there is no need to add nitrite before the coloration 
can be obtained. If the peptone medium is inoculated previously 
with a denitrifying organism, the nitrate is reduced to nitrite and 
the latter to ammonia or nitrogen, and the medium no longer 
yields a nitrosoindole reaction when used for the culture of the 
organisms mentioned (cholera vibriones, etc.). Conversely, the 
peptone medium freed from nitrate and nitrite as described may 
be used for the detection of traces of nitrate; the substance to be 
tested is added to the medium, which is then inoculated with an 
organism capable of giving a nitrosoindole reaction. W. P. S. 


Analytical Characters of Dimethylaminoantipyrire 
(Pyramidone). Juan A. SAncnez (Anal. Soc. Quim. Argentina, 
1918, 6, 422-428. 513—521).—-Various oxidising agents impart a 
violet colour to solutions of pyramidone. The action of iodic acid 
is quantitative, each atom of oxygen acting on one molecule of 
pvramidone: when a solution of the base is treated with excess 
of iodic acid, iodine is liberated after a few minutes. By means 
of this reaction the purity of pyramidone may be determined 
colorimetrically : 0°5, 1, 1°5, 2, 2°5. and 3 c.c. of a 0°1% solution of 
standard pyramidone are treated in cvlinders with water to 3 c.c. 
bulk, one drop of concentrated sulphuric acid. and 2 c.c. of 1% iodic 
acid solution. After five minutes, 5 c.c. of chloroform are added to 
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each tube, and the liquid well shaken. The sample to be tested is 
treated in the same manner, and the intensity of the violet colour 
of the liberated iodine in chloroform in each series of tubes 
compared. 

Antipyrine is without action on iodic acid, but absorbs iodine; 
an admixture of 20% of antipyrine is sufficient to prevent the 
liberation of iodine by pyramidone. Distillation of pyramidone 
with ferric chloride or the theoretical amount of iodic acid yields 
formaldehyde, derived from the oxidation of a methyl group. To 
detect pyramidone in presence of large quantities of antipyrine, 
NV /10-silver nitrate is recommended. This produces after five 
minutes in the cold, but quickly on warming, an intense bluish- 
violet coloration. 

Pellizzari’s reaction (combination of antipyrine with formalde 
hyde) can be used for the quantitative separation of antipyrine 
and pyramidone; 5 c.c. of the aqueous solution of the two bases 
are left for four days with 5 c.c. of formaldehyde, 2 c.c. of hydro- 
chloric acid, and 2 c.c. of water; the liquid is made ammoniacal, 
when a precipitate of methylenediantipyrine is obtained. The 
filtrate is treated with chloroform to extract pyramidone. 

To detect small quantities of antipyrine in pyramidone, a little 
of the powder in a porcelain dish is submitted to the action of 
nitrous fumes from sodium nitrite and sulphuric acid; the anti- 
pyrine crystals will acquire a persistent green colour, whilst pyr- 
amidone is coloured violet, although only transiently. To prove 


the presence of pyramidone in coloured or syrupy liquids, 10 c.c. 
are made alkaline with ammonia and shaken with chloroform. The 
separated extract is evaporated to dryness, and the residue dis- 
solved in water and tested with silver nitrate. Pyramidone may 
be titrated with V/10-sulphuric acid in presence of methyl-orange, 
0-231 gram of pyramidone requiring 10 c.c. of the acid for neutral- 
isation. W. R. S&. 


Excretion of Quinine in the Urine. M. Nirrenstern (Extract 
from Observations on Malaria, War Office, 1919, pp. 1—79. Com- 
pare A., 1919, i, 236).—The thalleioquinine test can only be 
regarded as a valuable positive test for quinine, a negative result 
in no way indicating the absence of the drug. Many other quali- 
tative tests for quinine were investigated, but the only one which 
is regarded as quite trustworthy is Ramsden and Lipkin’s tech- 
nique for carrying out Herepath’s test. Encouraging results were 
obtained with Robertson’s test. In testing for quinine in urine 
the picric acid test is recommended for clinical use. 

The estimation of quinine in urine was studied very completely, 
and the author obtained the best results with Barratt and York's 
modification of Giemsa and Schaumann’s method. By this method 
the excretion of quinine was fully studied. J.C.D. & 


™ 


General and Physical Chemistry. 


Secondary Spectrum of Hydrogen. Mrcu Nap Sana 
(Phil. Mag., 1920, [vi], 40, 159—161).—A reconsideration of the 
calculations of Fabry and Buisson (A., 1912, ii, 613) leads to the 
cnclusion that if the Ha line is emitted by a hydrogen atom, the 
secondary lines are emitted by the hydrogen molecule. J. R. P. 


Structure of the Balmer Series of Hydrogen Lines. 
T. R. Merron (Proc. Roy. Soc., 1920, [A], 97, 307—320).—The Ha 
and Hf lines have been examined by means of an échelon diffrac- 
tin grating of thirty-five plates, 15°085 mm. thick, and with a 
grating step of 0°83 mm. The light was subjected to a preliminary 
analysis by means of a constant deviation spectroscope before 
passing into the échelon. It is shown that in tubes containing 
hydrogen and helium at a few millimetres pressure, the resolution 
of Ha is complete, whilst H8 shows no definite structure. On 
cooling the spectrum tube with liquid air, the Ha line appears as 
a sharp doublet, perfectly resolved, and Hf also appears as a 
definite doublet, but the components are not completely resolved 
and are hazy in appearance. In the case of the Ha doublet, the 
separation of the components is 0°1446 A, and the intensities of the 
components are in the ratio 10:4°6, whilst for HB the separation is 
0093 A. The half-width of the components is Ha, 0°0284; 
Hf, 0°045 A. The author is of the opinion that the observations 
cannot be explained on the basis of simple doublets, and that it 
is probable that these lines consist of three or more components, 
which show great variability in their relative intensities under 
different conditions. J. F. 8. 


Spectra and Atomic Numbers of the Elements. J. E. 
Pautson (Astrophys. J., 1919, 49, 276—281).—Rydberg’s relation 
between the frequency-difference of certain spectral lines and the 
atomic weight, 10°v/ #2, where v is the frequency-difference and P 
the atomic weight, is based on a unit which is not fundamental, 
and the substitution of atomic number for atomic weight gives a 
better relation. Taking Rydberg’s atomic numbers (E=0, H=1, 
'=2, 1=3, He=4, Li=5, etc.), frequency-differences are calcu- 
lated on the basis of the two formule, v=A log (NV +n)+B and 
v=A log(P+n)+B, where V is the atomic number, A and B 
are constants computed by the method of least squares, and n is 
whole number, generally small, which may be positive or negative. 
For the groups of metals examined, the formula for atomic 
tumbers agrees much better with observed frequencies. 

CHEMICAL ABSTRACTS. 
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Atomic Theory and Low Voltage Arcs in Cesium Vapoiir, 
Paut D. Foore and W. F. Meccers (Phil. Mag., 1920, [vi], 40, 
80—97; J. Opt. Soc. Amer., 1920, 4, 145—147)—The normal 
operation of an are below ionisation may result in the excitation 
of a single-line spectrum, a single-series spectrum, or a group 
spectrum consisting of lines of different series. An explanation is 
offered of fluorescence in vapours of alkali metals. A mechanism 
of absorption of radiation is described. The cesium spectrum was 
photographed for various accelerating voltages from A 3878 to 
A 9208 with plates stained with dicyanin. No evidence of group or 
single-series spectra was found. The doublet, 1°5s—2p, is alone 
produced under excitation of 1°5 to 3°9 volts accelerating field. 
The intensity of these lines gradually increases approximately in 
proportion to the total number of electrons reaching the anode 
until the ionisation potential is reached. At this point, a pro- 
nounced decrease in intensity occurs, this decrease taking place 
at the voltage at which the complete line spectrum is produced. 
This affords a strong argument for Bohr’s theory. After a certain 
voltage, the intensity of any line per unit number of electrons 
reaching the anode attains a saturation value, in agreement with 
the quantum hypothesis. Only two types of inelastic impact 
between electrons and atoms of the alkali metal vapours occur, at 
the resonance and ionisation potentials respectively, and given by 


the quantum relation hv=eV, where v=1'5s—2p, and v=1'5s, 
J. BR. P. 


Extreme Ultra-violet Spectra of Magnesium and 
Selenium. J. ©. McLennan, J. F. T. Youne, and H. J. C. 
Ireton (T7'rans. Roy. Soc. Canada, 1919, 18, iii, 67—72).—The 
spectrum of magnesium for spark in air and arc in air has been 
investigated in the region between 2026 and 1850 A.U., and seven 
new lines recorded. The spectrum of the magnesium arc in a 
vacuum has been investigated in the region between 2300 and 
1400 A.U., and seven new lines measured. Several of these agree 
with lines found by Saunders with the spark in hydrogen, and by 
Handke with the spark in air. The series v=(1-5s)—(m,p) has 
been verified for values of m from 2 to 6, but experiments have 
failed to detect any further lines of the series v=(1'5s)—(m,py), 
beyond, possibly, the second member. Thirty lines have been 


recorded in the selenium are spectrum between 2300 and 1400 A.U. 
J. R. P. 


Metallic Spectra Produced in High Vacua. Epbwna Carrer 
and Artuur 8. Kine (Astrophys. J., 1919, 49, 224—-236).—-Spectra 
of manganese, titanium, iron, magnesium, calcium, and cadmium 
were produced by vaporising the metals at the focus of a beam 
of cathode rays and photographing the luminescence in the path 
of the rays. The metallic vapour in all cases except iron assisted 
the evacuation by absorbing gas molecules, but iron did not, and 
in order to vaporise it, it was necessary to make the anticathode 
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the anode. The lines excited were generally those of the arc and 
furnace spectra, with the following peculiarities: Certain are and 
furnace lines are intensified, whilst others are weakened or absent. 
The tendency to give enhanced lines, that is, the resemblance to 
the are spectrum, is marked in the case of cadmium, present also 
in the cases of magnesium and calcium, but is very slight for 
jron, manganese, and titanium. Single-line series show a relatively 
greater intensity than other series lines. The intensity of the 
ultra-violet lines is relatively high as compared with the arc and 
furnace spectra. CHEMICAL ABSTRACTS. 


Arc Spectrum of Cobalt According to International 
Normals. Ferrpinanp Duein (Zeitsch. Wass. Photochem., 1920, 
19, 289—335).—The are spectrum of cobalt has been measured 
by means of a concave grating 6°54 metres radius and 20,000 lines 
pr inch. Granular cobalt was placed in a carbon are burning 
with a current of 4—6 amps. at 150 volts, and served as the source 
of light in all measurements. An iron are was used for the com- 
parison spectrum. The wave-lengths and intensities of 1,384 lines 
between A 7417°38 and A 2590°606 are recorded in tables and com- 
pared with measurements of Krebs (Diss. Bonn, 1916). The lines 
due to impurities, nickel, iron, manganese, calcium, copper, silver, 
titanium, aluminium, magnesium, and vanadium are recorded in 


other tables. J. F. S. 


Absorption Spectra of Thallium, Aluminium, Lead 
and Tin, and Arsenic. J. U. McLennan, J. F. T. Youna, and 
H. J. C. Ireron (7'rans. Roy. Soc. Canada, 1919, 18, iii, 7—13).— 
In addition to the absorptions of thallium discovered by Guthrie 
(Diss. Baltimore, 1908), further absorptions were obtained as arc 
reversals. These additional absorptions in the ultra-violet region 
were confined to the two series, v=(2,p,)—(m,d’) for values of 
m=6 to \14 inclusive, and v=(2,p,)—(m,s) for m=5'5 to 11°5 
inclusive. The series v=(2,p.)—(m,s) has been observed for values 
of m=10°5 and m=11'5 for the first time. No absorption was 
obtained in the region 1700 A.U. with the thallium arc in a 
vacuum. The absorption spectrum of aluminium consists of four- 
ten bands in the extreme ultra-violet. As with thallium, these 
absorptions are given by the series, v=(2,p.)—(m,d’) for values of 
m=6 to 14 inclusive, and v=(2,p.)—(m,s) for values of m=4'5 
to 85 inclusive. The series v=(2,p~.)—(m,d’) has been verified for 
m=12, 13, and 14, and the series v=(2,p,) —(m,s) for m=6°5 and 
1d, for the first time. In all, nineteen absorption bands of lead 
were measured. It is possible that the system of narrow and diffuse 
absorptions may correspond with the analogous series absorptions 
of thallium and aluminium. Three absorption bands of tin were 
obtained, but no identification of series is yet possible. The flame 
spectrum of arsenic consists of five lines: 3266, 2860, 2780, 2350, 
and 2288 A.U., together with four bands with heads at 2634°5, 
2570, 2503°5, and 2437°3 A.U. The are absorption spectrum con- 
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sists of four strong unilateral bands, the sharp edges of which 
were towards the red, and occurred at wave-lengths 2634°5, 2570-0, 
2503°5, and 2437°31 A.U. Contrary to expectation, no singleline 
absorption or emission was found which could possibly be supposed 
to correspond with the line 2620 A.U. predicted by Foote and 
others. J. R. P. 


The Absorption Spectra of the Cobalt Dithiocarbamates 
and Xanthates. Marce, Derfprne and Louis Comprn (Bull. Soc, 
chim., 1920, [iv], 27, 474—477)—A comparative study of the 
absorption spectra of certain of the cobalt xanthates and dithio 
carbamates previously described (this vol., i, 522, 536) shows that, 
from the point of view of absorption, the group *CS:S],Co dominates 
all the singularities of the rest of the molecule. W. G. 


Absorption of Light by Methemoglobin in Neutral 
Solution and in Solution made Alkaline by Sodium 
Carbonate. Paut Hirt (Biochem. Zeitsch., 1920. 103, 
271—-292).—There is a marked difference in the spectroscopic 
behaviour of methemoglobin in neutral solution and in solution 
made alkaline by sodium carbonate. It is suggested that in 
alkaline solution, methemoglobin is reconverted into oxyhemo- 
globin, and is probably also changed into other hemoglobin 
derivatives. 8. 8. Z. 


Light Absorption and Fluorescence. VI. Atomic and 
Molecular Energy Quanta. VII. Molecular Phases. 
E. C. C. Baty (Phil. Mag., 1920, [vi], 40, 1—14, 15—31. See 
A., 1915, ii, 605; 1916, ii, 240).—VI1. From the conception of the 
elementary energy quantum required to shift one electron from 
one stationary orbit to another, and the simple assumption that 
the combining atoms share equally in the energy loss on combin- 
ation and in the future energy changes of the resulting molecule, 
the author arrives at the conception of molecular quanta and mole- 
cular frequency, the latter being the least common multiple of the 
atomic frequencies. The smallest possible equal amounts of energy 
which two or more atoms can evolve when combining together are 
equal to one quantum measured at the frequency which is the least 
common multiple of their atomic frequencies. The molecule may 
also exhibit those frequencies which are characteristic of its com- 
ponent atoms. These conceptions are applied to the elucidation 
of the observed relationships between the absorption frequencies 
of compounds. 

VII. Chemical reactivity of atoms is due to the attraction 
exerted by their electromagnetic fields. As a result of this attrac 
tion, an additive complex is formed as a first stage in the reaction. 
The second stage is the joint loss by all the atoms of equal amounts 
of energy, and the formation of a freshly synthesised molecule 
with its infra-red fundamental. The reactivity of molecules 1s 4 
function of their force fields, and the first stage of any reaction 
between two or more molecules is the formation of an additive 


GENERAL AND PHYSICAL CHEMISTRY. ii. 461 


complex, due to the attraction of their force fields. The reactivity 
of a molecule will depend on the molecular phase in which it 
exists; the greater the condensation which has occurred in the 
force field, the less will be the reactivity. J. R. P. 


The Photochemical Equivalent Law from the Point of 
View of the Bohr-Einstein Conception of Light Absorp- 
tion. O. Srern and M. Votmer (Zeitsch. wiss. Photochem., 1920, 
19, 275—287).—A theoretical paper in which the discrepancy 
between the Einstein equivalent law n=£Z/hv is explained by means 
of Bohr’s conception of light absorption. 


Mathematical Theory of Photochemical Kinetics. J. 
Protntkov (Zeitsch. wiss. Photochem., 1920, 19, 225—274, 
335—348).—A mathematical paper in which, after a general intro- 
duction to photochemical kinetics, the author develops the kinetic 
relationships of irreversible photochemical reactions for the normal 
case where there is a moderate absorption of light, and also for 
the limiting cases where there is, respectively, a very strong and 
avery weak absorption of light. The special cases of polychromatic 
light, mirror action, and also reactions with circulating reagents 
and those occurring in cylindrical vessels, are considered, and 
mathematical relationships developed for them. Reactions which 
occur in laminz are dealt with, and the conditions are established 
for filter action, both internal and external. The author also 
considers photo-reactions which are accompanied by non-photo- 
chemical reactions, and reactions of one photo-active component 
for the conditions (a) where there are two separated photo-active 
absorption bands, and (6) where there are two partly superposed 
photo-active absorption bands. The case of two active components 
is considered (a) where one component is photo-active and the 
other is not, and (+) where both components are photo-active. 
The influence of temperature and the order of photochemical reac- 
tions are treated, and, finally, the special case is discussed where an 
inactive component constitutes a light filter. J. F. S. 


The Action of Phosphorus, during Oxidation, on the 
Photographic Plate and its Ionising Power. W. P. Jorissen 
(Rec. trav. chim., 1920, 39, 429—434).—A reply to Centnerszwer 
and Petrikaln (compare A., 1912, ii, 709). W. G. 


The Cleavage of Lactic Acid by Rays of Short Wave-lengths. 
OskaR Baupiscn (Biochem. Zeitsch., 1920, 108, 59—63).—The 
author could not confirm Euler’s observation that, on exposing 
lactic acid to the light of a quartz mercury vapour lamp, alcohol 
is formed (A., 1911, ii, 452; 1912, ii, 407), nor could he confirm 
the formation of methane by this exposure, as was alleged by 
Schanz (Arch. ges. Physiol., 1918, 71, 650). Acetone, according 
to the author, does not form methane and acetic acid by being 
exposed in dilute aqueous solution to sunlight for a short time. 
These products are formed after an exposure of several months. 

8. 8. Z. 
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Action of Radiations of Different Wave-lengths on 
Chlorophyll. René Wormsrr (Compt. rend., 1920, 170, 
1610—1612).—In the action of light on chlorophyll in acetone 
solution in the red, green, and violet portions of the spectrum, it js 
shown that the photochemical susceptibility varies with the wave- 
length in a manner proportional to the constant of absorption, 
except in the neighbourhood of the minimum of absorption, where 
it decreases more rapidly. The radiations, the frequencies of 
which correspond with the two principal bands, red and violet, of 
the chlorophyll, are, for equal absorbed energy, equally active. 

W.G 


The Absorption of X-rays. R. A. Houston (Proc. Roy. Soc, 
Edin., 1920, 40, 34—42).—An expression used to denote the 
variation of the coefficient of absorption through an absorption 
band in optics is applied to the absorption bands of the J/-, K., 
and Z-homogeneous X-radiation, and it is shown that from it can 
be deduced the number of electrons per atom taking part in the 
production of the radiation. The seven results given for X-rays 
do not differ greatly from unity, which is the same result as was 
deduced similarly by the author for the absorption bands of 
aniline colouring matters and inorganic salts (Proc. Roy. Soc., 
1909, [A], 82, 606). The mean value by one method of calcula- 
tion is 0°972, and by another 1°01. For the Z-bands of platinum 
and gold, the bands appear to be double with either one or two 
electrons concerned per component, that is, 2 or 4 in all. But 
for the J-bands the result (0°002 for aluminium) suggests that a 
singly charged hydrogen atom or doubly charged helium atom 
rather than an electron is the operative cause. The results 
furnish an independent confirmation of the wave-length of the 
X-rays, and tell against Bohr’s model. F. 8. 


The Law of Mass-Absorption of the Rontgen Rays. 
F. Butavanp (Ann. Physique, 1920, [ix], 18, 161—168).—An 
empirical and approximate relation is shown to hold between the 
mass—absorption coefficient 1/p, where A is the absorption coefficient 
and p the density, and the atomic weights P, of the emitting 
element and P, of the absorbing element, which, deduced step by 
step for each series of rays, takes the general form 

(A/p)i x P,/ PY? = 134-2%""" ; 
n refers to the type of radiation, and has for the four series 1, 
J, K, L the values 1, 2, 3, 4 respectively. 

In the table, the first column refers to the type of radiation, 
the second to the value of n, the third to the experimental value 
of the above expression on the left-hand side of the above equa 
tion, and the fourth to that calculated from the right-hand 
expression. 

14 14 
17 17-5 
29 26 
77 77 
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A graphical representation of these results leads to the suggestion 
that there exist two series to be discovered, designated G and M, 
the first very “hard” with the value in the last column corre- 
sponding with 13°25, and the second very “soft” with the value 
270. F. S. 


The Measurement of Radium Emanation in Spring 
Waters. H. Gremnacner (Physikal. Zeitsch., 1920, 21, 
270—272).—A method is described of carrying out the measure- 
ments of radium emanation in spring waters by means of small 
vessels, of 2 litres capacity or less, in place of the large 10- or 
15-litre vessels usually employed. The volume of water, Vo, put 
into a can of volume V is arranged to be equal to V/(1+ /a), 
where a@ is the absorption coefficient of the emanation in water. 
After shaking, the water is run out and fresh air admitted to 
take its place. The emanation in the vessel is then measured. 
Particulars are given for the reduction of the results to Mache 
units. F. 8. 


New Determination of the Absolute Value of the 
Radium: Uranium Ratio. S. C. Linp and L. D. Roserts 
(J. Amer. Chem. Soc., 1920, 42, 1170—1177).—A standard radium 
solution was prepared by dissolving 0°2067 gram of 100% radium 
chloride containing 157°3 mg. of radium in 1 litre of 5% redistilled 
hydrochloric acid. The radium content of the specimen was con- 
trolled by the y-ray method by comparison with the International 
radium standard. The clear solution was diluted with 5% hydro- 
chloric acid until 1 litre contained 1°573x10-® gram of radium, 
protected by one million times as much barium chloride. This 
standard solution was used to standardise three electroscope 
chambers, each of which had two interchangeable leaf chambers. 
The standardisation was effected by the Bureau of Mines method 
(emanation method). The same electroscopes were also standardised 
by the U.S. Bureau of Mines pitchblende standard. The results 
give as a final average of eighteen determinations, 3°40 x 10-7+0°03 
for the ratio radium:uranium. The result agrees with the results 
of Becker and Jannasch, 3°399x 10-7 (Jahrb. Radioaktiv. Elek- 
tronik., 1915, 12, 1—34), and Rutherford and Boltwood, 3°4 x 10-7 
(A., 1905, ii, 568; 1906, ii, 593; 1908, ii, 454; 1914, ii, 788). 

J. F. 8. 


The Determination of the Radioactivity of Spring Waters. 
Orromak Nirnpercer (Physikal. Zeitsch., 1920, 21, 241—245).— 
Investigations were made on the radioactivity of a group of springs 
hear Brambach, Saxony, by a variety of the special apparatus 
designed for this work. It was found that the rate of increase 
of the activity with time for the emanation was different for each 
spring and characteristic of it, and departed from that obtained 
for a solution of pure emanation. These differences are attributed 
to salts and gases dissolved in the natural spring water. _F. S. 
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The Separation of Isotopes. ALexaNDeR FLECK (Nature, 
1920, 104, 565).—It is suggested, as a method of testing further 
the chemical separability of isotopes, that an ester, such as ethy] 
acetate, should be saponified with baryta containing radium and its 
isotope, mesothorium-l, and the ratio of the two isotopes estimated 
in the salt formed during the progress of the reaction. If the ratio 
is unchanged through the reaction, it will indicate that their 
reactive powers or strengths as bases are the same. F. §. 


Nomenclature Questions concerning Isotopes. F. Sexera 
(Jahrb. Radioaktiv. Elektronik., 1920, 16, 411—415).—A dis. 
cussion of such terms as Misch elemente, element typus, and Bleiart 
in use in Germany in connexion with isotopes. F. §. 


Ionisation and Resonance Potentials of Nitrogen, 
Oxygen, and Hydrogen. F. L. Monter and Paut D. Foore 
(J. Opt. Soc. Amer., 1920, 4, 49—54).—The ionisation and reson- 
ance potentials have been measured for hydrogen, oxygen, and 
nitrogen by the methods previously used for the measurement of 
the critical potential of electron currents in metallic and non- 
metallic vapours (A., 1918, ii, 94, 287; 1919, ii, 42). In the case 
of nitrogen, by three methods, the resonance potential is found 
to be 8°18+0°10 volts, and the ionisation potential 16°9+0°5 volts. 
The resonance potential corresponds with the nitrogen doublet at 
A=1492°8 A and A=1494'8 A, whilst the ionisation potential corre- 
sponds with the first term of the series converging at A=730 A. 
The resonance potential, 7°91+0°1 volts, was obtained for oxygen, 
and the ionisation potential has the value 15°5+0°5 volts. These 
values indicate that A= 1570 A is the single-line spectrum of oxygen 
and the first member of a series converging at A=800 A. Hydrogen 
has a resonance potential at 10°4 volts, the first ionisation potential 
is 13°3 volts, and the second 16°5 volts. The first ionisation 
potential is for the atom and the second for the molecule, the 
difference should give the heat of dissociation per gram-molecule 
of hydrogen. This value is 74,000 cal., whereas Langmuir calcu- 
lates the value 90,000 cal., and the value derived from Bohr’s 
theory is 65,000 cal. The first ionisation potential is difficult to 
measure, and if the value be taken as 13°5, the value 65,000 cal. 
would then follow. There is evidence of a slight resonance collision 
between 2°5 and 3°5 volts, but the value has not yet been accurately 


fixed. J. ¥. &. 


Extrapolation of Conductivity Data to Zero Con- 
centration. II. Epwarp W. Wasnsurn (J. Amer. Chem. Soe., 
1920, 42, 1077—1087. Compare A., 1918, ii, 55).—The author's 
method of obtaining the value of A, has been criticised by 
Kendall (A., 1918, ii, 182) and Kraus (this vol., ii, 217). In the 
present paper, the author discusses the points which have been 
criticised. In answer to Kendall’s claim for priority, it is shown 
that the method used by Kendall is only possible when the electro 
lyte obeys the law of mass action, whilst the method under 
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discussion is possible, irrespective of whether the electrolyte obeys 
the law of mass action or not. In answer to Kraus, it is shown 
that the assumptions in the two cases are diametrically opposed. 
Mathematically expressed, Washburn writes 


lime=0l/Kz. dKz/dC =0, 
whilst Kraus writes lim,ol/K;.dKy/dC=-a. J. F. 8. 


Extrapolation of Conductivity Data to Zero Concentration. 
Cuartes A. Kraus (/. Amer. Chem. Soc., 1920, 42, 1087—1090. 
Compare preceding abstract)—An answer to Washburn’s paper 
(loc. cit.), in which it is shown that Washburn’s results are a 
necessary consequence of the assumptions made. It is further 
shown that, whilst Washburn’s method may be applicable to any 
form of curve and at any concentration, the value of Ag will be 
diferent for the different concentrations and for the different 
forms of curve, save in the exceptional case that A is a linear 
function of the concentration, in which case the law of mass action 
is actually obeyed. J. F. 8. 


Extrapolation of Conductivity Data to Zero Concentration. 
Epwarp W. WasusurN (J. Amer. Chem. Soc., 1920, 42, 
1090—1091. Compare preceding abstracts).—An answer to Kraus, 
in which the author states that Kraus’s criticism indicates that his 
method of extrapolation has been misunderstood. He therefore 
applies it to measurements of Wieland, and draws curves to show 
that, without using any assumption or smoothed curve, the value 
of Ay for potassium chloride lies at 129°65. J. F. 8. 


Theory of Electrolytic Ions. XVI. Electrical Con- 
ductivity of the Arsinic Acids. Ricnarp Lorenz and Erika 
Scumipt (Zeitsch. anorg. Chem., 1920, 111, 175—192. Compare 
this vol., ii, 482).—The electrical conductivity of arsanilic, 
o-aminotolylarsinic, diaminophenylarsinic, | m-dihydroxypheny]l- 
arsinic, 3-nitro-4-aminophenylarsinic, dichlorophenylarsinic, 3-nitro- 
4-hydroxyphenylarsinic, m-nitrophenylarsinic, and phenylene-1 :4- 
diarsinic acids have been determined at dilutions 1/64—1/1028, 
and the conductivity at infinite dilution has been extrapolated in 
each case. The conductivities of the following acids at infinite 
dilution have been obtained: arsanilic, 370.0; o-aminotolylarsinic, 
369°0; diaminophenylarsinic, 369°0; m-dihydroxyphenylarsinic, 
3710; 3-nitro-4-aminophenylarsinic, 369; dichlorophenylarsinic, 
371:0; 3-nitro-4-hydroxyphenylarsinic, 370-0; phenylene-1 : 4-di- 
arsinic, 369°0; m-dinitrophenylarsinic, 369°0. J. F. S. 


Measurement of Dielectric Constants using High 
Frequencies with a Wheatstone’s Bridge. Hans Joacuim 
(Ann. Physik, 1919, [iv], 60, 570—596).—The measurement of 
dielectric constants by means of a modified Hertwig apparatus is 
described (ibid., 1913, 42, 1099). It is shown that by the intro- 
duction of an ionic tube generator, it is possible to carry out the 
Measurements with undamped waves of constant amplitude. The 
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apparatus is silent and very simple. In the same way, it is 
possible to use the Nernst method for measurements with rapid 
oscillations. A number of measurements with various substances 
are given as a test of the suitability of the method. The dielectric 
constant of potassium chloride (2°06), potassium alum (2-970), 
lead chloride (4:29), lead sulphate (3°72), lead formate (2-35), 
amorphous sulphur (2°84), mercuric chloride (2°58), mercuric 
cyanide (2°41), and ammonium sulphate (2°56) in the powdered 
condition has been determined; the values in these cases are 
indicated in brackets. The temperature-coefficient has been deter- 
mined down to —180° for several of the substances. The theory 
of the dependence of the dielectric constant on temperature, the 
réle of the dielectric constant in electrolytic dissociation, the 
dependence of the dielectric constant on the wave-length, and its 
relation to the structure of the dielectric, are discussed. J. F. 8. 


The Electrostatic Potential of the Fluorspar Lattice. 
ELisaBETH Bormann (Zettsch. Physik, 1920, 1, 55—56).—An error 
in the calculation of the electrostatic potential of the fluorspar 
lattice, as given by A. Lande, has led to errors in later calculations of 
other authors in which this value was used. Thus the compressi- 
bility and the heat of formation of the crystal from the ions have 
been given erroneous values. These are corrected. 

CHEMICAL ABSTRACTS. 


Activity-coefficient of Normal Potassium Chloride 
Solution and the Potential of the Normal Calomel 
Electrode. James A. Beatriz (J. Amer. Chem. Soc., 1920, 42, 
1128—1131).—The #.M.F. of the cell Ag,AgCl| KCI, | KHg,| 
KC10-1V|AgCl,Ag has been measured at 25°, and the value 
—0°10655 (mean) obtained. Using this value, the activity ratio 
of W-potassium chloride to NV /10-potassium chloride is found to 
be 0°7956. Using this value, the potential of the normal calomel 
electrode is H = —0°2700 + 0°5915 log 0°592 x 1:0328 = —0°2826 volt, 
a value which is in agreement with that of Lewis, Sebastian, and 
Brighton (A., 1918, ii, 25). The transport number of potassium 
in potassium chloride does not change much with dilution; the 
following values are obtained from the present work and that of 
MacInnes and Parker (A., 1915, ii, 510): (1-0V—O°1%), 0-496; 
(0°5N—0-05¥), 0-498; (0-1N—0-01N), 0°496; and (0-05N— 
0-005), 0°494. J. F. 8. 


Electrical Conductivity of Pure Salts in the Solid and 
Fused States. Determination of the Activity-coefficients 
of Ions in Solid Salts. Jnanenpra CuHanpra Guosn (I, 
1920, 117, 823—830). 


Free Energy of Dilution and the Transport Numbers 
of Lithium Chloride Solutions. Duncan A. MaclInnes and 
James A. Beattie (J. Amer. Chem. Soc., 1920, 42, 1117—1128). 
—The #.M.F. of cells of the type Ag,AgCl|LiCl(c,) | Li(Hg):| 
LiCl(c.) | AgCl,Ag, without a liquid junction, has been measur 
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at 25° for cells in which c, and c, vafied between 3°0N and 0-001/, 
and a further series of #.M.F. measurements has been obtained 
for cells with liquid junctions of the type Ag,AgCl|LiCl(e,) || 
LiCl(c.)|AgCl,Ag. From the measurements, the activities of the 
ions and the degree of ionisation of lithium chloride have been 
calculated. The following values of a have been obtained: 
0:001V, 0°976; 0-003, 0°962; 0°01N, 0°932; 0-03, 0-899; 0-17, 
0°834; O31, 0-759; 1°0.N, 0°641; and 3-0N, 0°458. By combining 
the two sets of #.M.F. values, the transport numbers of the ions 
have been calculated, and, where possible, the values have been 
compared with the best values obtained by the Hittorf method. 
Since these numbers change rapidly with the concentration, a 
method has been devised by which the numbers can be calculated 
from the #.M.F. values and expressed as a function of the ion 
activity. In this way, the value of the transport number at any 
given concentration can be obtained. The following transport 
numbers of lithium in lithium chloride are obtained: 0°001N, 
0:359; 0°005.V, 0-341; 0-01N, 0°334; 0-02, 0-327; 0°05, 0°318; 
0:10N, 0°311; 0°20N, 0°304; 0°30¥, 0°299; 0-50N, 0-293; 1:0N, 
0:286 ; 2°0N, 0°276; and 3-01, 0°268. J. F.S. 


Electrochemical Behaviour of the:Sulphates of Thallium. 
G. Gruse and A. Hermann (Zeitsch. Elektrochem., 1920, 26, 
291—297. Compare Abegg and Spencer, A., 1905, ii, 369).—The 
influence of the current density, acidity, and the anode material 
on the anodic formation of thallic sulphate in sulphuric acid solu- 
tion has been investigated. It is shown that low current densities 
and a high acid concentration increase the current yield, and that 
a specific action of the anode material is active in the formation. 
The oxidation potential Tl°/Tl°** in sulphuric acid solution has 
been re-measured, and the normal potential found to be e,= + 1-211 
volts. This value is independent of the acidity and the total 
concentration over a wide range. The difference between the 
value of Abegg and Spencer (loc. cit.), €,=+1°'156, and the 
present value is probably due to the liquid junction potential not 
being entirely accounted for in the earlier work. The potential 
obtained indicates that it is not possible to oxidise thallous sulphate 
to thallic sulphate in acid solution to a measurable extent by 
means of oxygen, and, for the same reason, thallous sulphate is 
unusable as a reaction accelerator of the oxygen electrode in an 
oxygen—hydrogen electrode with sulphuric acid as electrolyte. 
The potential of completely oxidised thallic sulphate solutions lies 
above that of the reversible oxygen potential. Consequently, it 
was possible to show that in such solutions, the potential of which 
was €,= +1°26 volts, the bubbling through of oxygen converted 
sme of the thallic sulphate into thallous sulphate. This 
spontaneous reduction was accelerated by light and platinised 
platinum. J. F. S. 


The Critical State of Ethyl Ether. Avupanr (Compt. rend.» 
1920, 1'70, 1573—1575).—Using an optical method for studying 
17*—2 
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the critical opalescence and the variation of the critical tempera. 
ture with the density of filling the tubes, the author obtains for 
ethyl ether the equation 7,=190°22°+11D—10D2, where D is the 
density of filling. With rising temperature, opalescence commences 
0°5° below 7, and finishes 2°5° above it, the same limits defining 
opalescence during cooling. The temperature of maximum opal- 
escence is greater than 7',, and-is higher the greater is the density 
of filling. The intensity of opalescence also increases with the 
density of filling. W. G. 


Equation of State. Frep. G. Epwarps (Chem. News, 1920, 
121, 3).—A theoretical paper in which equations are given for 
various quantities. It is stated that the molecular heat equation 
k=m*log 7 may be converted into the equation of | state, 
b(k+a log 6)=m* log T, where @ is the number of degrees below 
the critical temperature, a an infinitesimal coefficient producing 
the relative values of the intrinsic pressures at the critical and 
observational temperatures, respectively, and 6} is a _ constant 
making the sum in brackets equal to the intrinsic pressure, the 
surface tension, or the volume density with any given units. The 
values of y obtained from m=5'95/y and m=4—(2y/2°95) will 
give the specific heats at variable volume, whilst m will be integral 
at the natural temperature of change of phase and recalescence. 
The specific density ratio, D=Am*log T; the coefficient of linear 
expansion, d.V/3d.7=1/3d.1/Am*.logT =T/3Am*. The 
atomic volume ratio, V=1/m*log 7 is a more general form of the 
equation of Lothar Meyer’s curve, V=4A/D. J. F. 8. 


Molecular Heat Equation. Frep. G. Epwarps (Chem. News, 
1920, 120, 277—-278).—A theoretical paper in which the author 
discusses the formula y=/f(log 7'—log @), in which @ is the tempera 
ture at which y is one half the constant 5°95. The expression 
gives the relation between the entropies of different substances 
(Lewis and Gibson, A., 1918, ii, 29). J. F. 8. 


Entropy of Gases. Ricuarp C. Torman (J. Amer. Chem. 
Soc., 1920, 42, 1185—1193).—Making use of his theory of simili- 
tude (Physical Rev., 1914, 3, 244; 4, 145; 1915, 6, 219; 1916, 
8, 8; 1917, 9, 237), the author has deduced the expression 
S=3/2R log.m+5/2R log, 7—Rlog,p+S, as a general equation 
for giving the entropy of a gas, Sy=3/2R log, a, and is a general 
constant independent of the gas. For constant temperature 
(298° abs.) and constant pressure, the equation become 
Soo, = 6°87 logm+c, where c=25'1. The entropy of mercury, 
cadmium, zinc, platinum, molybdenum, tungsten, helium, argol, 
hydrogen (H,), bromine, iodine, and hydrogen (H) has been calew 
lated by the above equation for 25° and 1 atm. pressure, and the 
values compared with the experimental values of Lewis and Gibson 
(A., 1918, ii, 29), and it is shown that where wide extrapolation 
not necessary there is very good agreement between the calculated 
and experimental values. The least agreement is found in the 
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cases of molybdenum and tungsten, where extrapolation has to be 
made over 1700° and 2100° respectively; on the other hand, it is 
to be noted that in the case of platinum, where extrapolation 
extends over 1500°, there is a rather better agreement between 
the two values than in the case of hydrogen, where no extrapolation 
is necessary. J. F. S. 


Modified Form of Freezing-point Apparatus. O. Maass 
(Trans. Roy. Soc. Canada, 1919, 18, iii, 97—99).—To prevent super- 
cooling, a crystal of solid solvent is produced in the solution by 
the following device. A short piece of platinum wire is sealed 
through the tube at the side so as to be in contact with the solution. 
This projects outside the tube into a side-arm in the air jacket, 
the opening of which passes outside the cooling-bath through a 
sideneck. When supercooling begins, a small copper cylinder 
cooled in solid carbon dioxide is introduced through the side-arm 
and brought in contact with the platinum wire for a short time. 
A crystal forms on the tip of the wire in the solution. When the 
freezing point is determined a second time, it is possible to limit 
the supercooling to one-tenth of a degree. J. R. P. 


Latent Heats of Vaporisation of Methane and Ethane. 
Joun SATTERLY and JoHN Parrerson (Trans. Roy. Soc. Canada, 
1919, 13, iii, 123—127).—Two methods were used. In the first, 
an electrically-heated wire evaporated some of the liquid, and in 
the second, a piece of copper was lowered into the liquid. In both 
cases, the evaporated hydrocarbon was collected over water. The 
heat supplied was calculated from the watts expended in the first 
case and the heat capacity of the copper in the second. The results 
(which are approximate) were: methane, 130 ca]. per gram; ethane, 
260 cal. per gram J. R. P. 


Heat of Sublimation and Valence Forces of Carbon 
Modifications. K. Fasans (Zeitsch. Physik, 1920, 1, 101—118. 
Compare this vol., ii, 354).—The heat of combustion of any 
aliphatic compound may be resolved into the following effects: 
nz, where x is the effect of breaking up of the union C-—H and n 
is the number of such unions broken; nv, v being the effect of the 
ub-reaction H+10,=4H,O and n, as before, the number of such 
sub-reactions ; ny, where y is the heat effect of splitting the union 
C-C and m as before; and nz, where z is the effect of the reaction 
C+0,=CO,, » as before. From a consideration of the heats of 
combustion, it is shown that the energy needed to break the single 
bond group C-C in a saturated hydrocarbon is the same as the 
nergy needed to break up the same group in diamond, where all 
the atoms are the same distance apart and, therefore, held to each 
other with the same valence power. This energy is shown to have 
@ value equal to one-half the heat of sublimation of diamond. 
This value of the heat of sublimation is calculated in two ways: 
(1) by the equation of Griineisen; (2) from a consideration of the 
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change of temperature of the electric arc with the pressure, this 
temperature being the sublimation temperature of carbon. From 
the data of Lummer, the heat of sublimation is calculated with the 
aid of the Clapeyron equation. This value is corrected to that of 
the heat of sublimation of diamond. The value of the quantity y 
as given above may then be calculated, and the value of z is 
obtained from the equation z+2y=C, where C is the heat of com- 
bustion of diamond. The value of v is calculated from yet other 
considerations, and the quantity z is then obtained from the 
equation —nr+nv—ny+nz=K=heat of combustion of some 
aliphatic compound. The values of these heat effects are as follows: 
x= —115,000 cal., y= —143,000 cal., v=74,000 cal., z=381,000 cal. 
From these values, the heat of combustion of any aliphatic com- 
pound, for example, ethane, can be computed, thus: 

~ (6 x 115,000) + (6 x 74,000) — 143,000 + (2 x 381,000) = 373,000 cal. 
The heat effects of splitting the groups C=C and C=C can also 
be calculated. All values given are for 20°. It is also pointed 
out that, in spite of the difference in the arrangement of the atoms 
in diamond, graphite, and amorphous carbon, the total energy of 
the interatomic forces is within 1 or 2% of the same value. 

CueMIcAL ABSTRACTS. 


Heat of Formation of Water. W. A. Rora (Zeitsch. 
Elektrochem., 1920, 26, 288—291).—A theoretical paper in which 


the various experimental data on the heat of formation of water 
are critically discussed, and, as a result, modified data are obtained, 
which are used to recalculate the heat of formation. The results 
obtained are: heat of formation from hydrogen and oxygen at 18° 
and under constant pressure is 68°38, 15° Cal., and at 0° the heat 
of formation of ice is 69°96, 15° Cal. The heat of fusion of ice 
per gram is 79°67, 15° Cal., and the molecular lowering of the 
freezing point is 1°860°. J. F. 8. 


Restatement and Correction of the Thermochemical 
Data on Organic Compounds. I. The Data of P. V. Zubov. 
W. Swientostawski (J. Amer. Chem. Soc., 1920, 42, 1092—1100). 
—In a previous publication (A., 1918, ii, 32), the author advocates 
the use of naphthalene with a heat of combustion of 9612, 15° Cal., 
as a standard for determining the heat capacity of calorimetric 
bombs. In the present paper, the author has recalculated the 
whole of the thermochemical data of P. V. Zubov, obtained at 
Warsaw between 1892 and 1910 (compare A., 1899, i, 589; 1902, 
ii, 188; 1904, ii, 159, 382; 1907, ii, 230; 1913, ii, 385, 830). The 
results for forty hydrocarbons, forty-one alcohols, twenty-three 
ketones, seven esters, nine acids, and six nitrogen compounds are 
given in tables, which include the heat of combustion of 1 gram 
of the substance weighed in air, the molecular heat of combustion 
(p or v const.), the molecular heat of the substance weighed in 4 
vacuum, and the heats of combustion of the substances in the 
gaseous condition at constant pressure. J. F. 8. 
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Heat of Adsorption of Vapours on Charcoal. Arruur B. 
Lams and A. Sprague Cooiipce (J. Amer. Chem. Soc., 1920, 42, 
1146—1170).—The heat of adsorption by charcoal of the vapours 
of carbon tetrachloride, diethyl ether, chloroform, ethyl formate, 
carbon disulphide, methyl alcohol, ethyl chloride, ethyl bromide, 
ethyl iodide, benzene, and ethyl alcohol has been determined at 0° 
over a considerable range. The resulting values are shown to be 
reproducible and independent of the rate of adsorption of the 
vapour and of the previous history of the charcoal. The heat of 
adsorption in all cases can be represented very precisely as a 
function of the amount adsorbed by the expression h= ma", where 
h is the heat of adsorption per normal c.c. of vapour, x the number 
of c.c. of vapour adsorbed, and m and m constants which are 
characteristic of the vapour. The constant » is found to be very 
nearly unity. The heat of adsorption, therefore, decreases but 
slightly with increasing amount of adsorption. In other words, 
there is but slight evidence of fatigue in the adsorptive forces. It 
has been shown that this decrease, represented by 1—n, is antibat 
to the boiling points of the liquids; that is, the liquids with 
relatively high boiling points exhibit a small value for 1—m, and 
hence a slight fatigue. This is due to the fact that such liquids 
have a high latent heat of vaporisation. The constant m also 
varies relatively little from vapour to vapour. In general, m and 
n tend to vary in opposite directions. In agreement with this, the 
actual molecular heats of adsorption of the various liquids measured 
are not very different, varying between 12:0 cal. for ethyl chloride 
and 15°5 cal. for carbon tetrachloride. The heats of adsorption of 
these vapours are very nearly the same on inactive as on active 
charcoal of the same kind. Vapours containing halogens appear 
to react with the charcoal when warmed, so as to decrease the 
heat developed by any subsequent adsorption of gas, without, 
however, greatly affecting the fatigue effect. The net heats of 
adsorption, that is, the heats developed above those corresponding 
with the latent heats of vaporisation, are approximately of the 
same magnitude as the latent heats of vaporisation, and the net 
heats of adsorption per c.c. of liquid are very nearly identical for 
all the liquids studied. The net heats of adsorption are closely 
proportional to the heats of compression under high pressure. This 
indicates that the liquids are all attracted by the charcoal with 
substantially the same force, and that the net heat of adsorption 
is merely a heat of compression. The absolute value of this 
attractive force appears to be about 37,000 atmospheres where 
1 cc. of liquid is adsorbed on 10 grams of charcoal. The molecular 
adsorbability, that is, the number of c.c. of gas adsorbed at a 
fixed gas pressure (20 mm.), is inversely proportional to the mole- 
cular volume of the liquid. The molecular adsorbability is inversely 
proportional to the net molecular heat of adsorption. This 
regularity follows from the previously mentioned regularities. All 
the above evidence indicates that the liquid films studied are at 
least one, and usually very many molecules thick, and this is 
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confirmed by a consideration of the actual volume occupied by the 
liquid and the approximately known capillary volume and surface 
of the charcoal. J. F. §. 


‘Vapour Density’’ a Misnomer. Pariip Biackman (Chem. 
News, 1920, 120, £92)—The author maintains that the term 
vapour density is incorrect for the quantities usually called by 
this name; these are in reality vapour specific gravities. The term 
vapour density should be used for the weight of unit volume of a 
gas or vapour under standard conditions. J. F. S. 


Variation of the Coefficient of Viscosity of Gases with 
Temperature. Rospertr Crark (Trans. Roy. Soc. Canada, 1919, 
13, iii, 177—180).—If two vessels of known volumes be connected 
by a capillary tube, any pressure difference between them wiil 
gradually disappear, owing to flow through the capillary. This 
flow can be calculated in terms of the rate of change of pressure 
difference and the volumes of the two vessels; from the dimensions 
of the capillary tube, the coefficient of viscosity may be determined. 
If the rate of change of pressure be observed when the apparatus 
is maintained at different temperatures, the values of the coefficient 
of viscosity corresponding with these temperatures may be obtained. 
The viscosities of carbon dioxide, hydrogen, and dry air at temper- 
atures between 0° and 110° were determined, and the value of the 
coefficient » in the equation p=p,(7'/273°1)" found to be: air, 
0°750; carbon dioxide, 0°965; hydrogen, 0°700. The viscosity of 
air at 23°0° was found to be 184°0 x 10-®. J. R. P. 


The Effect of the Addition of certain Fatty Acids on 
the Interfacial Tension between B.P. Paraffin Oil and 
Mercury. Santi Swarupa Bratnacar and Wittiam Epwarp 
Garner (/. Soc. Chem. Ind., 1920, 39, 185—1877. Compare Wells 
and Southcombe, ibid., 51T).-The measurements of interfacial 
tension between the oil and mercury were made by the dropping 
pipette method, as described by Donnan (A., 1900, ii, 201). The 
four acids used were oleic, stearic, linolic, and palmitic acids, and 
curves are given showing the surface tensions of solutions of varying 
concentrations of these acids in B.P. paraffin oil. The curve for 
oleic acid shows a point of inflexion at a concentration of about 
0°55%. The curves for oleic, stearic, and palmitic acids are very 
similar in character, especially at the higher concentrations, but the 
surface tensions of the linolic acid solutions are much lower than 
those of the corresponding solutions of the other three acids. The 
curves obtained are very similar to those given by Langmuir for 
fatty acids (A., 1917, ii, 525), and, applying Langmuir’s views, 
it would appear that the increased efficiency as a lubricant of 4 
mineral oil to which an organic acid is added runs parallel with a 
lowering of tension at the metal-oil interface. W. G. 


Density of Adsorbing Materials. Sruarr McLuan (Trans. 
Roy. Soc. Canada, 1919, 18, iii, 197—199).—The density of 
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materials was found by the volumenometer method, using helium 
as the filling gas, since it is not adsorbed at ordinary temperature. 
The following mean results were found: coconut charcoal (heated 
to 400°), 1:53; lignite carbonised at 350°, 1°33; lignite carbonised 
at 450°, 1-46; lignite carbonised at 550°, 1:44. J. R. P. 


Properties of Wood Charcoal. Atwyn Pickies (Chem. 
Vews, 1920, 120, 301—302).—It is shown that coconut charcoal, 
prepared by heating at 900°, becomes more efficient towards a gas 
on keeping for some time in the air; this may be due to sorption 
of water, but.*+ is also due to a spontaneous disintegration of the 
charcoal. Prolonged heating increases the efficiency of the char- 
coal, and treatment with acid removes sulphur as hydrogen sulphide 
and prevents friability. Birch charcoal is a more efficient 
absorber of colouring matter than animal charcoal, and since its 
density (1°46) is about one half that of animal charcoal, mechanical 
stirring is not required to the same extent. The adsorption of 
water from solutions of alkali haloids (negative adsorption) has 
been investigated at various temperatures. It is shown that at 
40° the negative adsorption suddenly increases, and it is at this 
temperature that the interior of the charcoal is becoming opened 
out by the solvent action of the solution. It is very probable that 
the first removal of the water from the solution is due to the 
surface effect of the charcoal (true adsorption) and that as the 
temperature rises this effect diminishes with the decreasing surface 
tension of the water. The interior, or absorption, effect, however, 
continues to increase and speedily more than counterbalances the 
decreasing surface effect. 

The following types of substances are negatively adsorbed from 
aqueous solutions: (i) those of simple structure; (ii) highly ionised 
substances ; (iii) compounds with a strongly electropositive cation ; 
(iv) compounds with a univalent metallic cation; (v) compounds 
having ions with a high mobility. J. F. 8. 


Effect of Pressure on Gas Adsorption. Atwyn PickLEs 
(Chem. News, 1920, 121, 1—2).—Equal volumes of charcoal 
(50 cc.) from birch chips, coconut, fruit-stone dust, palm nut, 
almond, and birch dust were rendered free from air by heating 
and saturated with ammonia at ordinary pressure and temperature. 
They were then placed individually in an air-tight glass vessel 
fitted with a manometer and an aspirator tube, and the pressure 
reduced to a measured point. The apparatus was closed and the 
change of pressure with time observed. The initial pressures were 
about 20, 40, and 60 cm. In all cases the pressure at first 
increased, and eventually (one to two hours) decreased, but in no 
case was the initial pressure regained. The first effect of aspira- 
tion is to remove the gas on the charcoal surface, then gas escapes 
from the interior, and so increases the pressure, the subsequent 
decrease being due to surface condensation. The results give an 
indication of the inner structure of the charcoal. Where a rapid 
Increase of pressure occurred, a complex internal structure may be 
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assumed (coconut and fruit-stone charcoal). In the case of birch 
dust, the gas-adsorbing capacity is mainly a surface effect. Palm- 
nut charcoal was used in large pieces, and it retained the gas 
mainly by absorption. The apparent density, AV, and the true 
density, D, have been determined for each variety used, and the 
following values obtained: almond, AD 0°48, D 1°70; birch chips, 
AD 0°23, D 1:44; fruit stone, AD 0°68, D 1°72; birch dust, AD 
0°21, D 1°47° coconut, AD 0°63, D 1°71; and palm nut, AD 0°64, 
D 1:59. The carbon content of all varieties was about 85%. The 
porosity of charcoal dust is increased by mixing it with solid 
ammonium dichromate and heating out of contact with air. In 
this way, the gas-absorbing efficiency per c.c. of actual charcoal is 
increased, but per c.c. of the whole product it is decreased. As 
gas adsorbents, the denser charcoals are the most efficient; the 
order of efficiency is palm nut, coconut, fruit stone. J. F. 8. 


Adsorption of Gases by Carbonised Lignites. Srvarr 
McLzan (Trans. Roy. Soc. Canada, 1919, 18, iii, 187—199).—The 
adsorption of air, carbon dioxide, oxygen, hydrogen, and nitrogen 
by lignite was studied. Oxygen is adsorbed much more readily 
than nitrogen. The presence of water vapour decreases the amount 
of gas adsorbed. No permanent adsorption takes place, since there 
are but few cases where the last weight is greater than the first, 
and these may be due to experimental error. Chemical action 


may be taking place in the case of oxygen. The fact that in most 
cases the last weight is less than the first indicates that the oxygen 
combines with the lignite, forming carbon dioxide, which is given 
off when the lignite is heated, making the sample lighter. 

é. B 2 


Velocity of Sorption. Atwyn Pickies (Chem. News, 1920, 
121, 25—27).—The sorption by charcoal of benzoic acid from 
alcohol solution at 14°, iodine from N/10-potassium iodide solv- 
tion at 15°, 25°, 50°, and 70°, and potassium permanganate in 
NV /10-concentration from water at 12°, 25°, 50°, and 70°, has been 
determined with respect to the velocity with which these substances 
are taken up. It is shown ‘that, on applying the equation for 
unimolecular reactions to these cases, a “constant” is obtained 
which continually decreases, but by using the equations 

K =1/t{log, a/(a— x) —0°43432/a} 
and K=1/(t,—t,){log, (a—,)/(a—,) —0°4343(7,—2,)/a} a very 
fair constant is obtained in the case of iodine and benzoic acid, 
whilst very irregular values are obtained for permanganate. These 
are attributed to catalytic decomposition of the permanganate by 
the charcoal, solvent action of the solution in opening up the 
charcoal capillaries, and the reducing effect of the charcoal. In 
all the above cases birch-dust charcoal was used. 

The velocity of sorption of ammonia and hydrogen chloride by 
coconut charcoal has been determined at 13°. In the case of 
ammonia, the “constant” of the unimolecular equation falls 
steadily with time, but the equations mentioned above give a good 
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constant. With hydrogen chloride, the “constant” of the 
unimolecular reaction gives a moderately good constant, but the 
value of K increases rapidly with time, which seems to show that 
the hydrogen chloride is continually opening up fresh surfaces. 


J. F. S. 


The Absorption of Colouring Matters by Charcoal. 
EpmunD Knecut (J. Soc. Dyers and Col., 1920, 36, 201).—Knecht 
replies to the statement by Philip, Dunnill, and Workman (T., 
1920, 117, 302) that Knecht and Hibbert (7. Soc. Dyers and Col., 
1916, 32, 226) correlate the activity of a charcoal in decolorising 
solution with its nitrogen content, and shows their original conten- 
tion to be that whilst for a basic dye, such as methylene-blue, the 
nitrogen content does not affect the absorptive power, for an acid 
colour, such as crystal-scarlet, the absorptive power of an animal 
charcoal is in proportion to its fixed nitrogen content. This con- 
tention has not yet been controverted. Knecht still regards the 
absorption of methylene-blue as being connected with the oxygen 
content of the charcoal. A. J. H. 


The Deliquescence and Drying of Ammonium and 
Alkali Nitrates and a Theory of the Absorption of Water 
Vapour by Mixed Salts. E. B. R. Pripgaux (J. Soc. Chem. 
Ind., 1920, 39, 182—-185r).—-The author has measured the vapour 
pressures of saturated solutions of ammonium nitrate, potassium 
nitrate, and of a solution saturated with ammonium nitrate and 
sodium nitrate. The results of the latter determinations show the 
added difficulty of drying an impure salt, and also, if such has to 
be dried, that raising the temperature is not necessarily and in all 
cases advantageous. If the ratio, relative humidity of salt to 
relative humidity of air, is greater than 1, drying is possible, and 
the speed of drying could probably be expressed by the van’t Hoff 
maximum work expression, 4°577' log p,/p for 18 grams of water, 
where p, is the pressure of water vapour in the atmosphere and 
p is the pressure of water vapour in equilibrium with the uni- 
variant system, salt-saturated solution—-vapour, at a given 
temperature. 

The gains in weight of sodium nitrate plus varying amounts of 
sodium chloride in atmospheres of different humidities have been 
measured. The manner in which deliquescence occurs in a mixture 
of soluble salts is discussed, and it is considered that such 
deliquescence takes place in two stages. W. G. 


The Adsorption Capacity of Cellulose. Remarks about 
the Electrometrical Micro-analysis of Chlorine. P. Rowa 
and L. Mricuarnis (Biochem. Zeitsch., 1920, 108, 19—30).— 
Cellulose does not appreciably adsorb surface-active non-electro- 
lytes. Only in the case of extremely surface-active substances can 
very slight adsorption be established. The more marked adsorp- 
tion of dyes by cellulose is due to the ash content of the cellulose. 

The estimation of chlorine by the electrical method with a 
calomel electrode is described and discussed. 8. 8. Z. 
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The Condition of Dissociation of Ampholytes. I. The 
Influence of Univalent Ions Disregarding all Colloidal 
Phenomena. L. Micnartis (Biochem. Zeitsch., 1920, 103, 
225—243).—A theoretical discussion of the influence of ions on 
the dissociation of acids, bases, and ampholytes, for which they 
have a chemical affinity. 8. 8. Z. 


Process of Diffusion Through a Rubber Membrane, 
H. A. Daynes (Proc. Roy. Soc., 1920, [A], 97, 286—307).—The 
diffusion of hydrogen, nitrogen, oxygen, carbon dioxide, nitrous. 
oxide, and ammonia through rubber sheets has been examined by 
means of the katharometer (this vol., ii, 503). It is shown that 
the behaviour of a set of rubber films agrees in all respects, within 
the limit of the experiments, with that predicted from assumptions 
of a simple process of diffusion through a rubber membrane. The 
conclusion previously reached, that the surface resistance is 
negligible, is thus confirmed. The method furnishes a rapid and 
satisfactory means of measuring the absorption and- the diffusion 
constant of a material for a gas, and is capable of a high degree of 
precision. The mean value of the diffusion constant for the three 
films examined was 11°4x10-® cm./sec. at 20°, the actual values 
being 11:7 x 10-®, 10°4x 10-®, and 13-6 x 10-® cm./sec. The mean 
value of the absorption coefficient was 0:035 at normal pressure 
and 20°, the actual values being 0-035, 0°037, and 0°031. The 


coefficient of absorption has a low temperature-coefficient, approxim- 
ately 0°5%/1°, compared with that of the diffusion constant. It 
is not that which is responsible for the great variation of permea- 
bility with temperature. This suggests that the process of 
absorption is a simple molecular action. J. F. 8. 


The Cause of the Influence of Ions on the Rate of 
Diffusion of Water Through Collodion Membranes. II. 
Jacques Lors (J. gen. Physiol., 1920, 2, 563—576).—The effect 
of ions carrying charges of different signs on the free osmosis of 
water through a collodion membrane which separates it from a 
solution of an electrolyte has been discussed previously (compare 
this vol., ii, 94, 233, 234). It is now shown that the influence of 
the concentration of electrolytes on the rate of transport of water 
through collodion membranes in electrical endosmosis is similar to 
that in the case of free osmosis. 

On the basis of Helmholtz’s theory of electrical double layers, 
this influence of an electrolyte on the rate of diffusion of water 
through a collodion membrane is due to the ions increasing or 
decreasing the density of charge on the membrane. The relative 
influence of the oppositely charged ions on this density is not the 
same in all concentrations. The influence of the ion with the same 
sign of charge increases in the lowest concentrations more rapidly 
with increasing concentration than the influence of the ion with 
the opposite sign of charge, whilst for somewhat higher concentra 
tions the reverse is true. W. G. 
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The Reversal of the Sign of the Charge of Membranes 
by Hydrogen Ions. Jacques Lors (J. gen. Physiol., 1920, 2, 
577—594).—When a collodion membrane is treated with a protein, 
the membrane assumes a positive charge when the hydrogen-ion 
concentration of the solution with which it is in contact exceeds 
a certain limit (compare preceding abstract). By this treatment, a 
thin film of protein adheres to the membrane, and the positive 
charge of the membrane is localised in this protein film. The 
hydrogen-ion concentration at which the reversal in the sign of 
the charge of a collodion membrane treated with a protein occurs 
varies in the same sense as the isoelectric point of the protein 
with which the membrane has been treated, and is always slightly 
higher than that of the isoelectric point of the protein used. Thus 
the critical hydrogen-ion concentration required for the reversal 
appears to be that concentration where enough of the protein 
lining of the membrane is converted into a protein—acid salt, for 
example, gelatin nitrate, capable of ionising into a positive protein 
ion and the anion of the acid used. W. G. 


Atomic Structure and Crystal Symmetry. Hans 
TurrRine (Physikal. Zeitsch., 1920, 21, 281—288).—A theoretical 
paper in which the symmetry of crystals, particularly that of the 
diamond and sylvine, is considered. Since the reflexion of Rontgen 
rays from the lattice surface of a crystal depends only on the 
number of electrons per unit surface, and is independent of the 
orientation of the atoms, account must be taken of the possibility 
that the length of edge of the elementary cube of the atom lattice 
is an integral multiple of that of the corresponding point lattice. 
This multiple is represented by m, and, taking account of this 
possibility, the following points are deduced: The carbon atom 
cannot possess a cylindrical symmetry, that is, it has not a Bohr 
single-plane system of electrons. Systems with crossed electron 
rings cannot be brought into line with the symmetry of the 
diamond; on the other hand, those systems to which Landé 
attributes a tetrahedral symmetry may be brought into line with 
the diamond symmetry. The explanation given by Bragg 
(“X-Rays and Crystal Structure,’ p. 158) for the hemihedrism 
of potassium chloride, namely, that the atoms do not occupy exactly 
the corners of the cube or the middle points of the surfaces, but 
positions a little removed from them, must be abandoned, because 
this explanation leads to the value n=2, which does not agree 
with any equilibrium position. It is not possible to construct a 
regular enantiomorphic symmetry for potassium chloride from 
axial symmetric atoms so long as the assumption is maintained 
that no potassium or chlorine atom is different from the others. 
Using Landé’s atom model, the hemihedrism of potassium chloride 
can be explained by n>2 if it is assumed that the magnetic forces 
set up by the potassium atom play an important part in the 
properties of the symmetry of the crystal. From the holohedrism 
of sodium chloride, it follows that the magnetic forces of the alkali 
metals decrease down the periodic system group in the sense that 
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they are unnoticeable in the case of sodium, but in the case of 


potassium they exercise an influence on the crystal symmetry. 
J. F. 8. 


Crystallisation of Supersaturated Solutions and Super. 
cooled Liquids. D. McInrosn (Trans. Roy. Soc. Canada, 1919, 
13, iii, 265—272).—The sizes of particles of solid which induce 
crystallisation of supersaturated sodium sulphate solution and 
supercooled salol were found to be: sodium sulphate, 10-1 to 
10-18 gram in one method, 10-12 to 10-' gram in another; 
salol, 10-® gram to 4x10-" gram. These are much below the 
numbers formerly accepted. J. R. P. 


Periodic Precipitation. I. Silver Chromate in Gelatin. 
ALEXANDER MITCHELL WILLIAMS and Mary Russe_tt MacKenzie 
(T., 1920, 117, 844—852). 


Composition of the Vapour and Liquid Phases of the 
System Methane-Nitrogen. H. A. McTaccart and E. 
Epwarps (Trans. Roy. Soc. Canada, 1919, 18, iii, 57—66).—The 
temperature—composition diagram for the system methane—nitrogen 
at atmospheric pressure was obtained, and the constants in the 
formula logr/=a+blogr, where r=ratio methane/nitrogen in 
liquid, and r’ the corresponding ratio in the vapour, determined as 
a= —0°47, b= +0°85. J. BR. P. 


Velocity of Reactions. M. Potanyi (Zeitsch. Elektrochem., 
1920, 26, 228—-231).—A theoretical paper in which certain 
difficulties in the deduction of the equations for the velocities of 
reactions are discussed (compare Herzfeld, A., 1919, ii, 503; 
Polanyi, this vol., ii, 238). J. F. S. 


Reaction Isochore and Velocity of Reaction from the 
Statistical Point of View. M. Potanyi (Zeiisch. Elektrochem., 
1920, 26, 231).—A correction of some of the mathematical 
expressions in a previous paper (this vol., ii, 238). J. F. S. 


The Ignition of Gases. I. Ignition by the Impulsive 
Electrical Discharge. Mixtures of Methane and Air. 
RicHarRD VERNON WHEELER (T., 1920, 117, 903—917). 


Colloidal Solutions and Organic Syntheses. IL. 
Mechanism of the Synthesis of Nitrobenzylidene Diacetate. 
M. Bakunin and F. Grorpani (Rend. Accad. Sci. Fis. Mat. Napoli, 
1917, [iii], 23, 39—50. Compare A., 1916, ii, 421).—The authors 
have investigated the equilibrium of the reaction, 

(CH,°CO),0 + NO,°C,H,CHO — NO,°C,H,-CH(OAc),, 
both without solvent and in ethereal solution, with the object of 
deducing the heat of the reaction by means of van’t Hoff’s equation, 
d log K/dT= —Q/ RT". 

The results of the experiments with p-nitrobenzaldehyde and 
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acetic anhydride in ethereal solution, and in presence of ferric 
oxide or phosphoric oxide, show that these oxides merely alter the 
velocity with which the condition of equilibrium is reached, the 
reaction being thus catalytic. 

The reactions without solvent were carried out in presence of 
a colloidal solution of phosphoric oxide in acetic anhydride; here, 
too, the results show that this condensing agent acts purely cata- 
lytically. The value of Q is 3°911 cal. and 9°247 cal. for the 
reactions with o- and p-nitrobenzaldehyde respectively. With the 
meta-compound, the solubility in acetic anhydride is very slight at 
low temperatures, and the values of the reaction constant obtained 
at higher temperatures are of about the same order of magnitude 
as the experimental] error. 

The probable mechanism of the action of colloidal solutions in 
these reactions is discussed (compare Duclaux, A., 1911, ii, 479; 
de Hemptinne, A., 1904, ii, 224; Burton, A., 1906, ii, 275; Perrin, 
A., 1905, ii, 138). T. H. P. 


The Catalytic Decomposition of Hydrogen Peroxide by 
Colloidal Platinum. A. pre Grecorio RocasoLtano (Compt. 
rend., 1920, 170, 1502—1504).—Contrary to the conclusion of 
Bredig, it is shown that when electrosols of platinum are used, the 
decomposition of hydrogen peroxide by colloidal platinum is not 
a unimolecular reaction. During the reaction, the catalyst itself 
apparently undergoes some change. This altered catalyst will 


decompose further quantities of the peroxide, and the reaction is 
then unimolecular. W. G. 


Annual Report of the International Committee on 
Atomic Weights for 1920-1921 (T., 1920, 117, 885—888). 


The Nuclei of Atoms and the New Periodic System. 
Wittiam D. Harkins (Physical Rev., 1920, 15, 73—94).—A 
summary and extension of previous papers on the nuclear structure 
of atoms. The data on which any theory of nuclear structure 
are based are atomic masses, atomic numbers which are assumed 
to be equal to nuclear charges, and atomic stabilities (given by 
the periods of disintegration when the atoms are radioactive), 
supposed by the author to be related to the relative abundance 
of the atomic species (elements) in nature. From these data, it 
is assumed (1) that all nuclei consist of positive electrons (or 
hydrogen nuclei=7+) or eta particles, and negative electrons (B-). 
Almost all of these are grouped in at++ particles or helium nuclei= 
mt B.-; a few are grouped as mu particles (~=y2+B,.-), both of 
which carry an even net charge; and a few as nu particles 
[v=(ns+B,-)*+], which have an odd charge, and are responsible for 
the existence of most atoms of odd atomic number, which are 
relatively rare. Thus, negative electrons almost always occur in 
pairs as binding electrons in these primary groups. Also pairs of 
cementing electrons are present in all heavy nuclei where they are 
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used to attach extra a-particles. Only the cementing electrons are 
given off in the disintegration of radio-atoms. The atomic weights 
indicate that chlorine, silicon, magnesium, neon, copper, zinc, 
nickel, and all elements with numbers from 28 to 80 (Hg), consist 
of mixtures of isotopes. All atomic weights of atomic species are 
approximately whole numbers, with the exception of hydrogen, 
which has the weight 1°0078. These whole numbers are given 
by the Harkins-Wilson equation, W=2(N +n)+4+4(-—1)¥-1, 
where m is the number of cementing electrons in the nucleus, and 
varies in steps of 2 up to 26, which is the maximum. Using this 
equation, Durrant showed the normal plot for the cementing 
electron content of atoms. A simpler equation is W =2(N +n). 
Equations are also given for the number of a-particles and 
cementing electrons in the nucleus. The atomic weight of the 
a-particle in complex nuclei is 4°000, as nearly as can now be told. 
If any atomic weights, except that of hydrogen, are not integers, 
it is only the atomic weights of the radioactive elements which 
deviate, and these may possibly be slightly higher than the corre- 
sponding whole numbers. The a-particle is assumed to consist of 
four positive electrons at the corners of a square lying in a plane, 
with one negative binding electron above and one below the plane. 
The negative electrons are, with Rutherford, 
assumed to be relatively large, so that each one 
is close to all four positive electrons. This struc 
ture (see fig.) is assumed to be responsible for 
the difference in weight between the positive elec- 
trons and the a-particle. Nearly all elements are 
mixtures, so the term “atomic species” is pro 
posed to indicate all atoms of one composition and 
structure. It is only the atomic weights of the 
atomic species which are whole numbers, since 
most of the mixtures (elements) are not in the 
proper proportion to give this result. An element 
may have an integer for an atomic weight if (1) it 
consists of one species, or (2) when only one isotope has a sufficient 
stability to make it evident in the atomic weights. The former is 
probably the case with such light atoms as oxygen, whilst the latter 
is true of the radioactive elements. Between atomic numbers 
82 and 10 (possibly below this), is the region of stable isotopes. 
Two classes of isomeric atoms exist. (1) Non-isotopic isomerides, 
as UX,, UXe, and Vg, or asp Boge! age4, A5aBo5e’g¢@5, ANA asgp Boye sotss 
and (2) isotopic isomerides, which have the same nuclear com- 
position. Here e represents a valence, and e/ a non-valence 
planetary electron. Of the ordinary atoms, calcium and argon are 
isomeric, the difference in structure being due to the inclusion of 
two cementing electrons in the argon nucleus, which in calcium 
are present in the planetary system of non-nuclear electrons. The 
formule for the composition of the first twenty-seven elements and 
the radioactive elements are given, and it is possible to express 
radioactive changes by equations. Thus, asguBoge’ see, 18 the 
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formula for uranium, a,.Boge'ge, for thorium, a;,uBoe/7¢, for 
radiolead, and a;oBo.e';,e, for thorium-lead. An alpha change is 
then indicated by the equation azcBoge! age, —> G57Boge! ggg + 
at+42e- (Th to meso-Th’), whilst a beta change is of the type 
OseptBog@!7g@5 + €~ —> Gsg4Bose!>geg+B- (Ra-C to Ra-C’). In the 
nuclear structure of the light elements, the v-group (n38,) occurs 
frequently, and is characteristic of the odd-numbered elements. 
Experiments proving that chlorine is a mixture of isotopes are 
nearing completion. These consist in a separation of chlorine into 
a lighter and a heavier fraction by diffusion. 
CuEmicaL ABSTRACTS. 


Electrons and Chemical Potential. Frep G. Epwarps 
(Chem. News, 1920, 120, 292—293).—-A discussion of some points 
put forward by Henri (tudes de Photochimie, Gauthier-Villars, 
Paris). The author derives the following statements from Henri’s 
work. (1) Given the true graphic formula of any compound, the 
single bond represents one electron between the respective atoms. 
(2) The double bond appears when this single electron is with- 
drawn. The characteristic vibration is displaced towards the infra- 
red by the consequent increase of mass in the vibrator, changing 
the speed of propagation and consequently the angle of dispersion. 
The three double bonds usually shown for benzene do not exist. 
(3) A triple bond appears when a second electron is similarly 
removed from the same pair of atoms. (4) A complete wave- 
length of incident light reciprocating with one electron of a mole- 
cule constitutes reciprocal absorption and emission. (5) An infra- 
red half-wave-length (7=hAv) absorbed by a molecule represents 
the addition of one electron. (6) An ultra-violet half-wavelength 
(Z,=hv,) absorbed represents the motion of an electron the 
distance of half a wave-length from one position in the molecule 
to another, and provides the mechanism of tautomerism. (7) There 
is a similar number of ultra-violet bands, the respective frequency 
of which is a large integral multiple of every respective infra-red 
band, the latter representing the total removal or replacement of 
an electron, but the former merely a rearrangement of its position 
in the molecule. J. F. S. 


An Electronic Theory of Isomerism. W. E. Garner 
(Vature, 1920, 104, 661—662).—The theory differentiates between 
two kinds of valency, according as the rotation of the electrons 
with respect to the valency is clockwise or anti-clockwise. Various 
types of isomerism (for example, eight possible isomerides of 
cinnamic acid) are discussed on the basis of this theory. All the 
lsomerides, except the optical pairs, should possess different free 


energies, according to the arrangement of the rotating electrons. 
J. R. P. 


Space Filling and Ionic Mobility. Ricnarp Lorenz (Zeitsch. 
Elektrochem., 1920, 26, 221—228).—A theoretical paper, in which 
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the relationships between the filling of space by the molecules and 
the ionic mobility are discussed. It is shown from these relation- 
ships that the mobility may be calculated within limits from the 
space filling. This calculation is based on Stokes’s formula applied 
to large ions, and it gives values for the molecular radii which 
are of the correct order of magnitude. The molecular volume of 
the ions obtained in this way is compared with the molecuiar 
volume of the ion substance, and in the majority of cases it is 
found that the molecular volume of the ions (¢) is smaller than 
the molecular volume of the ion substance (V,). The term space- 
filling (W) is defined as the ratio of the space occupied by the 
molecules to that occupied by the mass of substance, and for the 
purpose of obtaining comparable results the last-named quantity 
is referred to absolute zero. The ratio is expressed by y=¢/J). 
The space-filling figures can be calculated from the different theories 
of the equations of condition. The results are tabulated. Since 
the equations of condition are not absolutely definite, the space- 
filling is obtained as a value between two extremes, 0°74>W>0°95. 
The space-filling values calculated from the ionic mobility all lie 
between these two extremes. A table of values is given which 
includes those for sixty univalent organic cations, thirty-seven uni- 
valent organic anions, six bivalent organic cations, and thirteen 
complex inorganic salts. This relationship constitutes electro- 
conductivity as a branch of experimental atomistics. The experi- 
mental space-filling values correspond approximately with the space- 
filling in cubic packing. The equations of condition of Sutherland 
and Reinganum correspond most closely with the requirements of 
the present work. The yw-curves obtained are shown to represent 
a first approximation only. Ions with normal space-filling numbers 
cannot be hydrated. J. F. 8. 


Theory of Electrolytic Ions. XV. Space-filling and 
the Mobility of Univalent Organic Anions. Ruicuarp Lorenz 
(Zeitsch. anorg. Chem., 1920, 111, 148—150. Compare A., 1919, 
ii, 212, 262, 264; this vol., ii, 410)—The univalent organic anions 
bear a different relationship between the space filling and the 
mobility than do the cations (Joc. cit.). The volume of the ion 
substance (V,) is analogous to that in the case of the cations; 


V =o xz, where o is the stere (5°75) and z is the number of atoms § 


in the ion. The molecular volume of the ion ¢, and the volume 
of the ion substance Vy, give the space-filling numbers yw, according 
to the equation ¢/V)=y. J. F. 8. 


Structure of Matter and the Quantum Theory. F. H. 
Lorine (Chem. News, 1920, 120, 291; 121, 2—3).—Supple- 
mentary notes to the author’s previous paper (this vol., ii, 365). 
The table previously given is completed up to, and including, 
nickel. J. F. 8. 


Experiments with a New Micro-balance. Hans PErrErssoN 
(Proc. Physical Soc., 1920, 32, 209—221).—The balance is wholly 
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of quartz, the usual knife-edge support being replaced by a pair 
of quartz fibres. Magnetic arrestment. is employed, and balance 
obtained by displacement of a bulb at different pressures of air 
or magnetically. The range of weighings depends on the size of 
the beam; with one 5 cm. in length, the maximum load is 
100—200 mg. ., and the setting can be made to within 10-7 mg. 
Se 


Use of Acetylene as a Source of Heat in Chemical Labora- 
tories. Naumann (Zeitsch. angew. Chem., 1920, 33, i, 148).— 
Acetylene is readily generated from calcium carbide, and when 
burnt in a specially constructed Bunsen burner yields a very hot, 
non-luminous flame. W. FP. &. 


Explosion Accident at the Chemical Institute, University 
of Munster i.W., and Its Cause. R. Scnencx (Zettsch. angew. 
Chem., 1920, 38, ii, 245; Chem. Zeit., 1920, 44, 497).—During a 
lecture experiment to show combustion by combined oxygen, in 
which a mixture of toluene and tetranitromethane was being burnt, 
a violent explosion occurred, by which some thirty people were 
more or less injured. The cause of the explosion lay in the faulty 
preparation of the mixture. The correct quantities for safe burn- 
ing are 67°5 c.c. of tetranitromethane (D 1°65) and 7°5 cc. of 
toluene (D 0°8), but in place of this 67-5 grams of tetranitro- 
methane and 7-5 grams of toluene had been taken, that is, the 
relative proportion of toluene was doubled. J. F. S. 


Inorganic Chemistry. 


Reaction between Hydrogen Peroxide and Peracids. A. 
Rivs y Mrr6é (Anal, Fis. Quim., 1920, 18, 35—42).—It is shown 
that hydrogen peroxide, previously proposed as a reagent for hydro- 
peroxides (this vol., ii, 368), reduces peracids of the types RO.R 
and RO,H. The author repeated the experiments of Riesenfeld 
(A., 1905, ii, 825; 1909, i, 963; ii, 951; 1910, ii, 51), according to 
whom perchromic acid has the formula H,CrO, ; but, instead of 
5 mols. of oxygen evolved per mol. of dichromate (thus, 
2CrO,/// + 12H" = 2Cr*** + 6H,0 + 50,), he found 4°6 to 6°5, which 
he explains by assuming the formation of Caro’s acid. The author 
did not measure the evolved oxygen, but determined the amount 
of undecomposed hydrogen peroxide with permanganate, after 
adding the dichromate through a burette to the mechanically 
agitated acid solution of hydrogen peroxide. The oxygen evolved 
was found to be 3°71 to 4°33 mols. per mol. of dichromate. The 
greater evolution of oxygen corresponded with a low acidity, 
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because peracids are hydrolysed in acid solutions. The highest 
values must be due to the formation of an unstable higher per- 
chromic acid. The ethereal solution of perchromic acid is gradu- 
ally decomposed by hydrogen peroxide. Permonophosphoric, per- 
vanadic, and perbenzoic acids are also acted on by hydrogen 
peroxide. W. R. 8. 


Preparation of Hydrogen Chloride from Chlorine and 
Water. H. D. Gress (J. Ind. Eng. Chem., 1920, 12, 538—541.)— 
By a reversal of the Deacon process, hydrogen chloride may be 
produced from chlorine and water with the employment of char- 
coal as a catalyst. The speed of the reaction is governed by the 
temperature, the relative concentrations of water and chlorine, 
and the character of the charcoal. For temperatures of 0°, 12°, 
25°, and 37°5°, with a charcoal layer of 10 cm. depth and 10-75 
sq. em. cross-section, weight 67 grams, and mesh 8 to 10 per in.; 
a gas velocity of 500 cm. per min.; air—chlorine ratio, 500:1; 
water content of air, 50% saturation; pressure of gas above char- 
coal, 1 atm., and below, 1 atm. less 0°85 cm. water, the curves of 
production, after the initial rise, gradually flatten. Under the 
same conditions, but at a temperature of 25°, with water content 
of 0, 20, 40, and 80% saturation, and ratios of water to chlorine 
of 0:1, 3:1, 6°2:1, and 12°4:1, the curves indicate that the pro 
duction of hydrogen chloride in each case reaches a constant rate 
dependent on the amount of water present. With two varieties 
of charcoal, a maximum hydrogen chloride production of 34%, 
falling off to 18% after 800 mins., and of 26%, falling to 7%, was 
obtained. W. J. W. 


The Chemical Nature of Sulphur Chloride {Sulphur 
Dichloride]. Max Brremann and Ienaz Biocu (Ber., 1920, 53, 
[B], 977—979).—The preparation of the trisulphides of benzoic 
and anisic acids in 70—90% yield by the action of sulphur chloride 
on the potassium salts of the necessary thio-acid (this vol., i, 548) 
is of peculiar interest, since the chloride behaves as a definite 
chemical substance, SCl,. The individuality of the compound has, 
however, been frequently doubted, and it has been regarded as a 
solution of chlorine or of chlorine and sulphur tetrachloride in 
sulphur chloride. Were this the case, the action of potassium 
thiobenzoate on it should yield a mixture of benzoyl! di- and tetra- 
sulphides, which might possibly be mistaken analytically for the 
trisulphide. Examination of molar mixtures of the compounds, 
however, shows that their physical behaviour is quite unlike that 
of benzoyl trisulphide, so that there is no possibility of confusion. 
The experiments therefore confirm the individuality of the chloride, 
which has previously been shown to be probable by determinations 
of molecular weight. H. W. 


Production and Utilisation of Sulphur Dichloride. (5m) 
Wittram Jackson Pore and Cuartes Tuomas Heycock (Bri. 
Pat. 142879).—The employment of 1% by weight of finely 
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powdered absorbent charcoal as a catalyst greatly facilitates the 
reaction between chlorine and sulphur monochloride, and similarly, 
when sulphur dichloride is subjected to conditions which lead to 
its decomposition into chlorine and the monochloride, recombin- 
ation is facilitated by similar means. G. F. M. 


Arsenic-free Sulphuric Acid. K. Scuerinea (Pharm. 
Weekblad, 1920, 57, 421—-422).—The greater part of the arsenic 
may be removed by heating the acid, after the addition of a little 
sulphite, so that some vapour is given off continuously. The acid 
is then diluted with an equal volume of water and electrolysed for 
at least one day. W.S. M. 


Absorption of Nitrogen Oxides by Dilute Nitric Acid. 
Eric K. Ripeau (J. Ind. Eng. Chem., 1920, 12, 531—538).—The 
absorption of nitrogen dioxide by dilute nitric acid in presence of 
air was investigated with 10, 5, and 1% NO,-air mixtures with 
nitric acid containing 50, 25, 10, and 8% HNO, at temperatures 
of 30°, 40°, and 50°, and the results are plotted on curves. 
Absorption in strong nitric acid proceeds most rapidly at low 
temperatures, but with water the reverse occurs. The point of 
inversion, that is, where absorption is independent of temperature, 
is reached with approximately 10% nitric acid. The limitation of 
the nitric acid concentration to 64% in absorption towers is caused 
by reduction of nitric acid by the nitrogen trioxide produced. The 


equilibrium constant of 2HNO,+N,0, — H,O+N,0, at ordinary 
temperatures is A=0-°81. By agitation with oxygen, the N,O; 
is converted into NO,, and a higher strength of nitric acid is 
obtained, and by cooling a 12% NO,—air mixture to 20° to remove 
excess of water above that required for the equation 2N,0,+ 
2H,0 +O,=3HNO,, and then refrigerating to —10°, nitric acid 
of 61°2—-78-:1% HNO, was produced. W. J. W. 


Pressure Measurements oi Corrosive Gases. The 
Vapour Pressure of Nitrogen Pentoxide. Farrineron 
DanieLs and Artuur C. Bricut (J. Amer. Chem. Soc., 1920, 
42, 1131—1141).—An apparatus is described whereby the pressure 
of corrosive gases may be measured to a fraction of a millimetre. 
The essential part of the apparatus is a glass diaphragm, 1 cm. 
diameter and 0°1—0°2 mm. thick, made by flattening the bottom 
of a small bulb. The flat place and a short length of the stem 
are thickly coated with platinum, a glass arm with a rounded 
end, also platinised, is fused to the tube a short distance below 
the platinum coat, and bent twice at right angles, so that the 
rounded end just touches the flattened diaphragm, thus making an 
electrical contact between them. The arm and diaphragm are 
connected by means of platinum wires with a low-voltage cell and 
a galvanometer. The diaphragm is mounted in the apparatus 
containing the corrosive gas, so that the underside comes in con- 
tact with the gas, whilst the top is in contact with a variable air 
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pressure, which can be measured. Changes of pressure deflect the 
diaphragm and break the circuit, so that it is comparatively simple 
to see when the pressure of the gas under investigation is exactly 
balanced by a measured air pressure. This manometer has been 
used to determine the vapour pressure of nitrogen pentoxide at 
temperatures 243-0—305°5° abs. Nitrogen pentoxide was pre- 
pared by placing 25 c.c. of 100% nitric acid in a glass-stoppered 
wash-bottle and mixing with small quantities of phosphorus pent- 
oxide until a thick paste was obtained. The mixture was kept in 
ice and salt during the mixing. The bottle was then connected 
with a U-tube containing phosphoric oxide, a second empty 
U-tube immersed in ice and salt to collect the pentoxide, and a 
protecting U-tube of phosphoric oxide. The mixture was warmed 
to 35—40°, and the system of tubes subjected to intermittent 
exhaustion. In this way, 5—10 grams of crude nitrogen pentoxide 
were condensed in two hours. The nitrogen pentoxide was purified 
by sublimation in a current of dry ozonised air, and condensed as 
a colourless, crystalline mass in the experimental tubes. All 
measurements of vapour pressure were made in the dark, and, since 
nitrogen pentoxide rapidly decomposes in the gaseous state, an 
estimation of the rate of decomposition was made at each tempera- 
ture, and the vapour pressure corrected for this. The vapour 
pressure of nitrogen pentoxide is represented by the empirical 
formula log Pmm=1244/7' + 34:1 log 7'—85°929, which is more in 
keeping with the experimental results than the formula of Russ 
and Pokorny (Monatsh., 1913, 34, 1027). The experimentally 
determined values are closely in agreement with those of Russ and 
Pokorny. The following values were obtained: 258° abs., 13 mm.; 
263° abs., 21 mm.; 268° abs., 32 mm.; 273° abs., 51 mm.; 278° 
abs., 79 mm.; 283° abs., 118 mm.; 288° abs., 183 mm.; 293° abs., 
279 mm.; 298° abs., 420 mm.; 303° abs., 620 mm.; 305-°5° abs., 
760 mm. The heat of sublimation has been calculated for various 
temperatures; the following values are obtained for various 
absolute temperatures: 263°, 12,360 cals.; 268°, 12,640; 273°, 
12,760; 278°, 13,110; 283°, 13,360; 288°, 14,160; 293°, 14,140; 
298°, 14,040. J. F. 8. 


The Transition from Coal to Coke. Enric Sinkinson (T. 
1920, 117, 839—843). 


The Oxidation of Coals. Marcen Gopcuor (Compt. rend., 
1920, 171, 32—34).—The coal used was divided into two fractions 
by extraction with pyridine. The original coal gained 3°15% by 
weight by oxidation in one month at 100°. The extract and the 
residue after extraction only gained, under similar conditions, 
1°22% and 1°99% respectively, whereas when the coal was recon- 
structed by mixing extract and residue together, this mixture 
gained 3:20%. The theory of bacterial action in the oxidation of 
coal is scarcely in accord with these results, as any such bacteria 
would have been destroyed during the extraction with we 

W. G. 


INORGANIC CHEMISTRY. li. 487 


The Electromotive Activity of Carbon Monoxide. III. 
K. A. Hormann (Ber., 1920, 58, [B], 914—921. Compare A., 
1916, ii, 637; 1919, ii, 23)—The present communication deals with 
the reactions involved in the oxidation of carbon monoxide at 
copper surfaces moistened with alkali. 

It is found that carbon monoxide is slowly oxidised in open 
circuit, the electrolyte ultimately containing, in addition to 
carbonate, traces of formate and scarcely any oxalate; the mon- 
oxide is gradually replaced by hydrogen, so that the reaction 
proceeds according to the scheme: CO+2KOH=K,CO,+H,. In 
the closed circuit, the hydrogen is oxidised to water by oxygen 
liberated at the opposite electrode. Copper cannot, however, bring 
gaseous molecular hydrogen into a condition of electromotive 
activity, but can be very actively charged by nascent hydrogen, 
most simply by cathodic polarisation. 

It appears probable that carbon monoxide, owing to the exist- 
ence of subsidiary valencies, has the power to unite with alkali 
hydroxide in the presence of copper to yield small amounts of an 
isoformate, Cu... C(OH)(OK), which then combines with a 
further molecule of the hydroxide to yield the alkali carbonate, 
whilst the hydrogen is liberated in the atomic state at the copper. 
This conception is supported by the observation that active 
elements are not formed from copper, carbon monoxide, and water, 
or from carbon monoxide and alkali hydroxide alone, but only 
from copper, alkali hydroxide, and carbon monoxide in conjunc- 
tion. It is further found that hydrated cupric oxide is only 
reduced by carbon monoxide in the presence of alkali at an appreci- 
able rate if a certain amount of metallic copper is present. Again, 
the electromotive activity of carbon monoxide at a copper, and to 
a less degree at a platinum, surface is not immediately developed, 
whilst, in the absence of hydroxyl ions, carbon monoxide is not 
noticeably activated by copper. Cuprous oxide does not play a 
part in the phenomena, since it is found that hydrated cupric 
oxide is directly reduced in the presence of alkali to the metal, 
whilst the presence of a minute amount of oxygen diminishes the 
electromotive force of the system Cu-—CO-alkali in a striking, if 
transitory, manner. H. W. 


Revision of the Atomic Weight of Silicon. Analysis 
of Silicon Tetrachloride. Grecory P. Baxter, Puaiip F, 
WEATHERILL, and Epwarp O. Homes, jun. (J. Amer. Chem. 
Soc., 1920, 42, 1194—1197).—The atomic weight of silicon has 
been determined from the analysis of silicon tetrachloride. The 
tetrachloride was prepared by the action of chlorine on silicon, 
filtered to remove ferric chloride, and then kept in contact with 
mercury for a week in an exhausted flask to remove excess of 
chlorine. The clear liquid was then carefully fractionated at low 
temperatures by the method previously described by Baxter and 
Starkweather for tin tetrachloride (this vol., ii, 436), and sealed 
into a series of small bulbs. The more volatile portions, which 
probably contain hydrogen chloride, and the less volatile portions, 
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which probably contain silicon hexachloride, titanium tetrachloride, 
and carbon tetrachloride, were rejected. The bulb was weighed 
and broken under a solution of chloride-free sodium hydroxide, 
the solution was acidified with nitric acid and precipitated with 
about the correct amount of pure silver nitrate solution of known 
concentration, and the end-point determined by means of a 
nephelometer. As a mean of four experiments, the ratio 
SiCl,:4Ag=0°393815, whence the atomic weight of silicon is 
28°111 (Cl=35°457, Ag=107°880). J. F. §. 


Helium: its Production and Uses. A Lecture Delivered 
before the Chemical Society on June 17th, 1920. Jony 
CunnincHam McLennan (T., 1920, 117, 923—947). 


Helium in Brannerite. Roacrer C. Wetts (J. Franklin Inst., 
1920, 189, 779—780; Chem. News, 1920, 121, 22).—The gas 
liberated when brannerite (this vol., ii, 257) is fused with hydrogen 
sodium sulphate was found, spectroscopically, to contain helium. 

L. J. S. 


Continuous Flow Apparatus for the Purification of 
Impure Helium Mixtures. E. Epwarps and R. T. Etworrnay 
(Trans. Roy. Soc. Canada, 1919, 18, [iii], 47—52).—Helium con- 
taining at least 12% of impurity can readily be purified by passing 
it in a continuous stream over charcoal at the temperature of 


liquid air or oxygen. The rate of flow can be increased to at least 
10 litres per hour without decreasing the efficiency of the process. 
The maximum rate of flow was not determined. By the use of two 
or more sets of charcoal tubes in parallel, the process may be made 
continuous, as the charcoal may be revivified without disturbing 


the flow. J. BR. P. 


Combustibility of Mixtures of Hydrogen and Helium: 
Joun SarrerRty and E. F. Burton (Trans. Roy. Soc. Canada, 1919, 
13, [iii], 211—215).—The combustibility was tested by a lighted 
match and by a white-hot platinum spiral. Under the conditions 
of experiment, the percentage of hydrogen could be raised to 26 
before the mixture became inflammable; if the percentage exceeded 
28, the mixture would burn. J. RF. 


Formation and Decomposition of Sodium Hypochlorite. 
F. Grorpant (Rend. Accad. Sci. Fis. Mat. Napoli, 1919, [iii], 25, 
138—153).—Investigation of the action of chlorine on solutions of 
sodium hydroxide under different conditions shows that the primary 
action consists in the formation of sodium hypochlorite, and is 
followed by decomposition of the latter, with formation of chlorate 
and chloride and liberation of oxygen. The distribution between 
these two reactions of the active chlorine, which disappears, depends 
notably on the illumination, the temperature, the concentration 
of free sodium hydroxide, and the nature of the vessel, and possibly 
on other factors. 
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The formation of hypochlorite is accompanied by increase in 
volume, which must be taken into account in calculating the amount 
of sodium hydroxide required to yield hypochlorite of definite titre. 

The concentration of the free sodium hydroxide in the product 
exerts a marked influence on the stability. Contrary to Lunge’s 
interpretation (“Sulphuric Acid and Alkali,’ Vol III, 1911), of 
Cotelle and Descosses’ results (J/on. Sci., 1903, 624), perfectly 
neutral sodium hypochlorite solution is not stable, but undergoes 
rapid decomposition. In practice, the action is best arrested when 
the solution contains 1°5% of sedium hydroxide. 

The statement that the law, according to which the percentage 
decomposition of the hypochlorite per unit time varies with the 
concentration, is not in agreement with theoretical considerations 
is erroneous. Zz. a © 


The Arsenites of Lithium and Potassium. F. A. H. 
ScHREINEMAKERS and (Mie) W. C. ve Baat (Rec. trav. chim., 
1920, 39, 423—-428).—A study of the ternary system, lithium 
oxide—arsenious oxide—water, at 25° shows the existence of one 
arsenite LiAsO,, which is soluble in water without decomposition. 
A similar study shows that potassium gives two arsenites, K,As,O, 
and K,As,O,,12H.O, both of which are soluble in water without 
decomposition. W. G. 


Crystal Structure of Casium Dichloro-iodide. RKa.pu 


W. G. Wycxorr (J. Amer. Chem. Soc., 1920, 42, 1100—1116).— 
Cesium dichloro-iodide has been stated to crystallise in two forms, 
thombic and hexagonal (rhombohedral). The rhombohedral form 
is obtained by dissolving 10 grams of cesium chloride in 50 c.c. 
of water, adding 8 grams of iodine, and passing chlorine through 
the hot solution until the iodine has dissolved. On cooling slowly, 
six-sided plates, about 1 cm. diam. and less than Imm. thick, are 
formed. All attempts to prepare the rhombic variety failed. 
When the method recommended by Wells and Penfield (A., 1892, 
173) was used, crystals were obtained which appeared to be rhombic, 
but, when examined by the -Y-rays, the pattern indicated that 
they were twinned, and on breaking the crystals, they were 
frequently found to be hollow. The density of the rhombohedral 
frm is found to be 3°86. The structure of the crystals was 
obtained from the X-ray spectrum obtained from the anticathode 
of an X-ray bulb, using the crystal as a grating, and from a study 
of the Laue patterns obtained by passing X-rays through a section 
of the crystal. It is shown that the body centred unit rhombo- 
hedron contains one molecule. The cesium atom is placed either 
at the centre or the corner of this unit, and the iodine atom 
either at the corner or the centre. Two chlorine atoms lie on the 
long diagonal very close to 0°31 of its length from the corners. 
Because of the supposedly very nearly equal scattering power of 
esium and iodine, it is impossible at present to decide between 
the two possibilities. J. F. S. 
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Additive Compounds of Ammonia with Ammonium 
Haloids. James Kenpaut and J. G. Davipson (J. Amer. Chem, 
Soc., 1920, 42, 1141—1145).—The freezing-point curves of the 
ammonium haloids with ammonia have been determined over the 
whole available composition range. It is shown that in the case 
of ammonium fluoride, no compounds are formed, and that this 
substance is practically insoluble in liquid ammonia. In the other 
cases, the following compounds are shown to exist, NH,C1,3NH,, 
m. p. 10°7°; NH,Br,3NHsg, m. p. 13°79; NH,I,3NHsg, m. p. —80°; 
and NH,1,4NH,, m. p. —5°1°. Other compounds of these systems 
previously recorded were not observed, and in all probability do 
not exist. The stability of the additive compounds with ammonia 
increases regularly as the series of the ammonium haloids is 
ascended, and it is therefore held to be likely that some of these 
compounds may be capable of existence in the vapour phase. 


J. F. 8. 


Some Reactions started by a Primer. Enrvnesr Bercur 
(Compt. rend., 1920, 170, 1492—1494).—Numerous reactions, 
when started by localised heating, will spread throughout the 
whole mass. The priming mixture suggested by the author con- 
sists of sixty parts of potassium nitrate or sodium nitrate and forty 
parts of industrial calcium silicide. This mixture can be lit with 
a match, and its combustion produces a very high temperature. It 
has been used to start such reactions as the reduction of boron 
phosphate or arsenate by aluminium, the reduction of calcium or 
barium sulphate by red phosphorus, the preparation of silicon and 
boron fluorides from lead fluoride. W. G. 


Production of Chlorides by Primed Reactions. Ernst 
BercerR (Compt. rend., 1920, 171, 29—32. Compare preceding 
abstract)—Aluminium will replace a number of metals and 
metalloids from their chlorides by spontaneous action or by a 
primed reaction. In some cases, magnesium is still more active. 
In the same way, a considerable number of metals, such as calcium, 
magnesium, aluminium, manganese, etc., will displace the carbon 
from organic chlorides, such as carbon tetrachloride, tetra- and 
hexa-chloroethane, and chloroform. Such actions, when started, 
continue with the generation of a considerable amount of heat, 
the metallic chloride being vaporised. In the case of liquid organic 
chlorides, these may first be absorbed in kieselguhr or sawdust. 
Such mixtures found application in the production of smoke clouds 
during the war. W. G. 


Complex Salt Formation. E. H. Riesenretp and H. Fs 
(Zeitsch. Elektrochem., 1920, 26, 286-——288).—A solution of barium 
sulphate in 90% sulphuric acid has been electrolysed between 
platinum electrodes by a current of 190 milliamperes and 440 volts. 
After the current had passed for seven and a-half hours, the change 
in concentration in the anode and cathode cells was determined. 
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The results show that the barium migrates to the anode as a 
complex ion, and that in consequence the compound usually termed 
barium hydrogen sulphate must be regarded as a complex acid of 
the formula H,{Ba(SO,),]. Similar experiments were carried out 
with a solution of silver chloride in 35% hydrochloric acid, and it 
was found that here also a complex acid of the formula H{AgCl,| 
is present. J. F. S. 


Experimental Determination of the Vapour Pressure 
Curves of Molten Cadmium and Zinc, and the Calculation 
of the Chemical Constants of Cadmium, Zinc and 
Monatomic Bromine. H. Braune (Zeitsch. anorg. Chem., 
1920, 111, 109—147).—The vapour pressure of molten cadmium 
and zinc has been determined for small pressures (up to 79 mm.) 
by the circulation method, and for pressures up to 2 atms. by the 
boiling-point method. The results are represented by the equa- 
tions, log p= —5763/7'—1°28 log 7'+12°282 for cadmium, and 
log p= — 6655/7'—1°147 log 7'+12°046 for zine. The specific heats 
of the molten metals have been determined over a considerable 
range of temperature. The atomic heats calculated from the 
specific heats are practically constant over the temperature range 
between the melting point and the boiling point. The values 
found are: cadmium 7°50, zine 7°24. The chemical constant of 
both elements was calculated from the vapour-pressure measure- 
ments, and the values 1°54+0°2 for cadmium and 1°11+0°7 for zinc 
obtained, which are in keeping with theory for the chemical con- 
stants of monatomic gases. The chemical constant of monatomic 
bromine has been determined from Bodenstein’s measurements of 
the dissociation of bromine (A., 1916, ii, 552). The calculation 
could not be strictly carried out because of lack of information on 
the specific heat of bromine at low temperatures; nevertheless, the 
values obtained are shown not to be at variance with the theory 
of the chemical constants of monatomic gases. J. F. S. 


The Transmutation of Simple Substances. Lavurenr 
Navpin (Mon. Sci., 1920, [v], 10, 121—-122).—A very brief account 
of unpublished experiments of Schiitzenberger, in which he found 
that, when lead, carefully purified from silver, was chlorinated by 
chlorine gas and subsequently reduced by hydrogen at a high 
temperature, the lead then contained traces of silver. This process 
was repeated several times on the same sample of lead, carefully 
purified between each process, always with the same results. 


W. G. 


Formation of the Autogenous Lead-tree. A. Tuiet (Ber., 
1920, 58, [B], 1066—1072).—It has been shown by Senderens 
that a lead-tree is formed when the metal is immersed in solutions 
of certain lead salts, and the phenomenon has been explained by 
Cohen and Helderman (A., 1915, ii, 456) on the basis of the pre- 
sumed allotropic forms of lead. Since the author has shown, how- 


18—2 
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ever, that lead does not form allotropes (following abstract), this 
explanation is no longer tenable. Crystallographical examination 
of autogenous and other lead-trees, of electrolytic lead, and of 
solidified lead shows the crystals to be invariably of the same 
type and to be composed of combinations of octahedron and cube. 
The formation of the autogenous tree occurs uniformly under 
acidified solutions of lead nitrate, but very seldom (in two cases 
out of fifty) under Heller’s solution. The explanation is to be 
found in the author’s theory of desglomeration (following 
abstract). Local ionic concentration systems are set up in the 
interstices between the crystallites as the nitrate solution penetrates 
into them, and becomes exhausted without the possibility of free 
admixture with the external, less exhausted solution. There are 
thus formed short-circuited ionic concentration cells, thus: 


Metallic short 
circuit 


. ENN, . 
External solution |+ Lead ~ Internal solution 
“i 


Electrolytic conductivity in the liquid channel. 


in consequence of which the lead-tree becomes developed at 
irregular positions over the whole surface of the metal. With 
Heller’s solution, the tendency towards the formation of such cells 
is much less pronounced, since under the most favourable conditions 
the potential developed does not exceed 10 millivolts, whilst with 
the nitrate solutions it may even exceed 40 millivolts. H. W. 


The supposed Allotropy of Lead. A. Turret (Ber., 1920, 
53, [B], 1052—1066).—It has been shown by Heller (A., 191i, 
ii, 634) that compact lead ultimately crumbles to a powder when 
preserved beneath acidified solutions of lead salts, and the pheno 
menon has been attributed to allotropic change. The results, and 
also the nature of the product, have been confirmed by Cohen and 
Heldermann (A., 1915, ii, 456), who, however, consider that several 
allotropes are formed. The author’s experiments, on the other 
hand, lead him to the conclusion that the phenomenon is not due 
to allotropy, but to simple chemical action. 

The majority of the experiments were performed with samples 
of commercial soft lead containing about 0-005% of iron, and no 
other impurity in detectable amount. In consequence of the 
difficulties regarding the supply of gas, they were generally effected 
at the ordinary temperature, about 18°, although at times the 
temperature fell as low as 0°. In conformity with Heller’s solu- 
tion (molar with respect to lead acetate and 0°4N with respect to 
nitric acid), the solutions were, in general, molar as regards lead 
salt and 0°'4N as regards acid. Strips of lead weighing 8—10 
grams, which had previously been repeatedly etched by dilute 
nitric acid, were immersed in about 10 c.c. of the necessary 
solutions. 

The disintegration of lead is only observed in solutions which 
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contain nitrate ions, and does not occur, for example, with lead 
acetate and acetic acid, lead chloride and hydrochloric acid, lead 
nitrite, lead silicofluoride and hydrofluosilicic acid, lead per- 
chlorate and perchloric acid. Disintegration which has been 
started in specimens of lead by Heller’s solution is arrested when 
they are transferred to nitrate-free solutions. Lead is slowly 
attacked when immersed in Heller’s solution, nitrogen and nitric 
oxide being evolved, and the metal being considerably dissolved 
previous to the commencement of the stage at which it begins to 
fall to powder. Similarly, the metal is attacked by solution of 
nitrates which are free from lead; reaction, however, starts more 
slowly, so that it would appear that the process is catalysed by the 
presence of lead ions or lead nitrite. 

Further evidence against the theory of the formation of an 
allotrope of lead is afforded by inspection of the disintegrated pro- 
duct, which is found to consist of homogeneous, irregularly poly- 
hedral granules with more or less rounded edges; these are, in 
general, relatively large in size and free from small crystals, such 
as would be expected if a new modification had been formed. 
Again, according to Cohen and Heldermann, the transition 
temperature lies at about 50° (60° according to Jinecke), above 
which the compact modification is stable; it is found, however, that 
lead rapidly disintegrates under Heller’s or other solution contain- 
ing nitrate at 100°, although unaffected under these conditions in 
acidified lead acetate and lead perchlorate solutions. Lastly, only 
avery slight difference of potential is observed between compact 
and disintegrated lead immersed in lead perchlorate solution. 

The author explains the phenomenon in the following manner. 
Compact lead is composed of crystallites, the crevices of which are 
filled by a finely granular eutectic, which is present even in “pure” 
metals (a similar structure must be assumed for all metals which 
have solidified from the molten state). This eutectic is more 
readily attacked by a suitable agent when the impurities are 
more chemically active than the metal itself; in consequence, cavi- 
ties are formed around the crystallites, which finally become so 
deep that the latter are completely detached from the main mass. 
(The term “disglomeration”’ is proposed for the phenomenon.) 
In support of this hypothesis, it is shown that disintegration can 
also be effected by other suitable agents, as, for example, when a 
lead anode slowly dissolves in a solution of perchloric acid, although 
the action is less marked in this case. On the other hand, dis- 
glomeration is only to be expected when dealing with solidified 
metals, and it is interesting to note that lead crystals, in the form 
of the lead-tree, are only resolved into the individual crystals when 
immersed in hot or cold Heller’s solution, whilst, further, massive 
lead can be protected from disintegration by coating it with a 
deposit of electrolytic lead. Attempts are also described to find 
other instances of disglomeration, and it is shown that copper can 


be disintegrated by immersion in ammoniacal persulphate solution. 
H. W. 
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The Composition of Ancient Eastern Bronzes. Masuy 
CurkasuiceE (T., 1920, 117, 917—922). 


Colloidal Cuprous Oxide. C. Paat (Zeitsch. anal, Chem,, 
1920, 59, 166—167).—Referring to a method described by Ruoss 
(A., 1919, ii, 367) for the preparation of colloidal cuprous Oxide, 
the author points out that the substance has been known for some 
considerable time (compare A., 1906, ii, 356, 358; 1914, ii, 656). 

fe me | 


The Precipitation of Mercuric Salts by Hydrogen Sulphide, 
PreRRE Jo.isors and PiERRE Bouvier (Compt. rend., 1920, 170, 
1497—1498).—Using the apparatus previously described (this vol., 
ii, 107, 112) to study the action of varying proportions of hydrogen 
sulphide on mercuric chloride in dilute solution, it is shown that 
the black precipitate, formed with excess of hydrogen sulphide, 
has the composition HgS, and the white precipitate, formed in 
the presence of excess of mercuric chloride, has the composition 
2Hg8,HgCl,. There is no indication of the existence of any other 
intermediate compound. W. G. 


Corrosion of Iron. RK. Karrwinxert (Zeitsch. angew. Chem, 
1920, 33, i, 156).—An incrustation which formed in a steam pipe 
had strong magnetic properties, and consisted almost entirely 
(99°12%) of magnetic iron oxide, Fe,O,. Le re 


Action of Metallurgical Additions on the Anomaly of 
the Dilatability of Nickel Steels. Cu. Ep. Guittaume (Compt. 
rend., 1920, 170, 1433—-1435).—A detailed study of the action of 
manganese, chromium, and carbon on the dilatability of nickel 
steels over the range of easily obtainable alloys, and of a series 
of nickel steels containing 5% of copper. The addition of any of 
these third constituents diminishes the intensity of the anomaly 
of dilatability in the region of its minimum value. In the case 
of manganese, carbon, and copper, within a limited region of nickel 
content, ternary alloys are obtained which are slightly les 
dilatable than the binary alloys with the same nickel content. 

If the other constituents are well known, the measurement of 
the dilatability gives a method of fixing the carbon content to 
within 1 in 10,000. W. G. 


Values of the Dilatabilities of Nickel Steels. Cu. Ep. 
GuILLaAumME (Compt. rend., 1920, 170, 1554—-1557. Compare pre 
ceding abstract).—Using nickel steels containing 0°4% of manganese 
and 0°1% of carbon, the true dilatabilities first decrease to 4 
minimum as the nickel content increases, and then increase agail. 
The minimum value of the dilatability, a.) 1°19 x 10-®, corresponds 
with a nickel content of 35°6%. Allowing for the coefficients of 
dilatability of manganese and carbon, it is shown that such at 
alloy of pure iron and nickel would have a dilatability equal to 
0°2 x 10-®, W. G. 
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Thermal Change of the Elastic Properties of Nickel Steels. 
P. CHEVENARD (Compt. rend., 1920, 170, 1499—1502).—A study 
of the anomaly of elasticity of twenty-eight nickel steels containing 
varying proportions of nickel and only just the amount of man- 
ganese indispensable to forging. The method employed was to 
measure the time and decrement of oscillation of a torsion pen- 
dulum constructed with wires of the steels. 

The coefficient of variation of the modulus of torsion is charac- 
terised, in reversible alloys, by a rapid increase to a maximum, 
which corresponds with the minimum of dilatability, and then a 
gradual diminution. For alloys with a stable state in the cold, 
the results do not indicate any irregularity. 

Tempering and hammer hardening diminish the value of the 
modulus of torsion, which increases, however, with the temperature 
of annealing, there being a maximum of rapidity between 450° 
and 550°. 

As in the case of the dilatability, the thermo-elastic coefficient 
is affected by the treatment which the alloy undergoes. Contrary 
to what happens in the case of the dilatability, however, hammer 
hardening diminishes the amplitude of the anomaly, whilst 
tempering increases it. 


The Constitution of the Lilac-grey Complex Chromium 
Sulphate. A. Recoura (Compt. rend., 1920, 170, 1494—1497).— 


The lilac-grey chromium sulphate previously described (this vol., 
ii, 114) consists of one molecule of the green chromium sulphate 
and two molecules of the normal violet sulphate. When freshly 
prepared, the SO,” ions corresponding with the green sulphate 
are masked, whilst the SO,” ious corresponding with the violet 
salt are precipitable. On keeping, the latter SO,” ions also become 
masked. The explanation given is that in the freshly-precipitated 
lilac-grey salt the green sulphate is in its depolymerised state, but, 
once solid, it rapidly and spontaneously becomes converted into 
its polymerised form, and in this form is capable of masking the 
80,” ions of the violet salt. W. G. 


Bromination of Antimony in Ethereal Medium. A. 
Raynaup (Bull. Soc. chim., 1920, fiv], 2'7, 411—414).—When an 
excess of dry bromine is added to finely powdered antimony in dry 
ethyl ether and the liquid boiled for three hours, a crystalline 
compound, having the composition SbBr,,OEt,, is obtained. “When 
freshly prepared, it does not fume in air, but is decomposed by 
water. The ether is only removed by heating the compound at 
55°. When exposed on a porous plate in a bell-jar over sulphuric 
acid, the compound is, in a few days, converted into antimony 


tribromide. W. G. 
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Mineralogical Chemistry. 


Graphite in Japan. Sersird Nova (Beitr. Min. Japan, 19135, 
No. 5, 260—261).—The various modes of occurrence and origin 
are briefly discussed. The following analyses show that the scaly 
graphite from crystalline rocks contains more carbon and _ less 
volatile matter than the compact graphite from metamorphosed 
sedimentary rocks (of Palzozoic and Mesozoic age): 

Volatile 
Rock Matrix. ; Ss. matter. H,O. Ash. 
trace . 0-53 8-74 
trace "25 0-40 39-38 
0-44 . 0-49 71-24 
0-03 0-42 91-50 


L. J. 8. 


Tetrahedrite from Besshi Mines, Prov. Iyo, Japan. 
KoroyirO Arat (Beitr. Min. Japan, 1915, No. 5, 267—268).— 
Analysis by K. Isnt gave: 

Cu. Sb. As. Bi. Ss. Fe. 
33-672 30-538 0-227 0-139 26-789 4-424 


Au. Mn. Ni. Co. SiO,.  Al,Os. CaO. 
0-0005 0-007 0-007 trace 1-052 1-48 0-30 


Mercury, zinc, lead, and tin are absent. 


Calcite Deposit from the Senami Hot Spring, Japan. 
Denzo Sato (Beitr. Min. Japan, 1915, No. 5, 281—282).—From 
a boring made in prospecting for oil at this locality, water at a 
temperature of 100° gushed out to a height of 20 metres, and the 
oil concession became a spa. A snow-white, crystalline crust is 
deposited by the water, and the pipe and conduit have frequently 
to be cleared. The water is clear and colourless, neutral in 
reaction, and slightly alkaline in taste, D'1:0035. Analysis gave, 
in grams per litre: 

K. Na. Ca. Mg. Cl. 
0-0786 1-3333 0-1323 0-0003 2-1162 
so, H,CO,  4H,Si0O,; CO. Total. 
0-2759 0-0632 0-1928 0-1596 4-3522 

Analysis I is of the lower layer, with a slight grey tinge, and II 
of the colourless, transparent upper layer. D 2°72. Rhombohedra 
of calcite, with curved faces, are present in the drusy portions: 

CaO. MgO. MnO. Fe,0,+Al,05. SiO, CO, H,O. Total 


I ... 55:14 trace 0-35 0-50 0°36 43-25 0-32 99-92 
II . 55-57 — 0-29 0-27 0-14 43-65 0-30 100-22 


L. J. 8. 
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Aragonite Cones formed at ‘the 'Kuriyama Geysers, 
Prov. Shimotsuke, Japan. Wararu WaranaBe (Beitr. Min, 
Japan, 1915, No. 5, 237—241).—Hot (94°) water, with a sulphurous 
odour, issuing from rock crevices gave, on analysis by M. Kawak1Ta 


(grams per litre): 


NaCl. HNaCO,;. CaCO, Na,SO, K,SO,. MgCO;, MnCO,, FeCO;. 
11642 0.1241 0-1600 0-1134 0-0531 traces 


D%1°02. The water has an alkaline reaction after boiling. The 
material of the aragonite cones deposited by this water gave, 
on analysis by Y. Osama: 


CaCO;. SrCO;. BaCO;. MnCO,. Fe,0,+Al,0;. Insol.* Total. 
93-26 0-65 0-50 0-99 1-32 3-12 99-84 
* Consisting chiefly of free sulphur and some organic matter. 


The interior of the cones consists of calcite, and the central 
channel through which the water passes is lined with pink crystals 
of mangano-calcite. A cone, measuring 30 cm. across the base, 
30 cm. high, and weighing 13-878 kilos., was formed around an 
orifice during a period of ten months; and when it was broken off, 
another cone grew in its place. Some extinct geyser cones at 
another district in Japan reach a height of 4 metres; these are 
now transformed into calcite. The hot springs deposit volatile 
sulphides, such as orpiment, realgar, and cinnabar. L. J. 8. 


Calcareous Deposit from Hot Spring Water at Hokuto, 
Formosa. Korora Jimpd (Beiir. Min. Japan, 1915, No. 5, 
283).—Im reservoirs of the hot water, calcium carbonate is 
deposited as minute, irregular, disk-shaped aggregates of very fine 
acicular crystals. The deposit is brown in colour, and gave, on 
analysis by Sarcr: 


CaO. SrO. Al,O;. Fe,03;. MgO. CO. Ign. 
38-74 trace 0-39 6-29 0-86 43-63 3°81 


L. J. S. 


Refractive Indices of the Rhombohedral Carbonates. 
P. GauBert (Bull. soc. frang. min., 1919, 42, 88—120).—The 
observed values of the refractive indices of isomorphous mixtures 
of these carbonates agree closely with those calculated from their 
chemical composition by the formule of Mallard. The following 
method for distinguishing magnesite from the other carbonates is 
given: The powdered sample is heated to a red heat and a drop 
of cobalt nitrate solution is added, after cooling. A bluish-green 
halo immediately develops around particles of all carbonates except 
magnesite. CHEemicaL ABSTRACTS. 


Wolframite (Ferberite and MHiibnerite) from Japan. 
Korora Jimpd (Beitr. Min. Japan, 1915, No. 5, 256—259).— 
Scheelite occurs with rock-crystal in quartz veins at Kurasawa, 
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Kai. It is sometimes replaced by brownish-black ferberite 
(anal. I), these pseudomorphs having been originally described as 
tetragonal iron tungstate under the name “ reinite.” Microscopic 
crystals of hair-brown to dark red hiibnerite (anal. II) occur with 
scheelite in gold-quartz at Nishizawa. 

FeO. MnO. CaO. MgO. Total. 


24-372 0-185 — — 99-771 
3°18 20-84 1-01 trace 99°28 


L. J. 8. 


Thaumasite and Spurrite from California. W. F. Fosnac 
(Amer. Min., 1920, 5, 80—81).—Small needles of thaumasite 
form interlaced masses and fibrous veins in a rock composed of 
ikermanite and spurrite (A., 1909, ii, 61) in the crystalline lime 
stones at Crestmore, California (A., 1919, ii, 113). Analysis gave: 

SiO,. (Al,Fe),O3. CaO. SO, H,O+CO,(ign.). Total. 
9-10 0°84 12-98 27-56 49-48 99-96 

The spurrite shows polysynthetic twinning, and is optically 
negative with a 1:638, 8 1°676. Since the rock contains 4°64% 
CO,, it follows that spurrite forms half the mass. Thaumasite has 
evidently been derived from spurrite by the action of sulphated 
waters, although sulphates are rare in the deposit. L. J. 8. 


Mineralogy of Korea (Chosen). Nosuyo Fuxucar (Beir. 
Min. Japan, 1915, No. 5, 207—227).—Sixty mineral species are 
described. Yellow to brown crystals of orthoclase with a violet- 
blue schiller (moonstone) from Sdzen gave K,O 6°43, Na,O 6°53%, 
D 2°60. Crystals of zircon from Jid6é gave SiO, 33°06, ZrO, 63°32, 
Fe,O, 3°33, TiO, nil; total, 99°71. The material is colourless, but 
it shows a dark violet on the surface and along cracks. Several 
partial analyses are given of phlogopite, ranging from MgO 23°77, 
FeO 1°47% in the colourless variety to MgO 4°52, FeO 3°45% in 
the black. L. J. §. 


Crystalline Nodules in Agalmatolite from Mitsuishi, 
Japan. Hipeyvux1 Awazu (Beitr. Min. Japan, 1915, No. 5, 
298—299).—The minute crystals composing the nodules are colour- 
less with a perfect cleavage, and are doubtfully referred to gibbs- 
ite. [The following analysis suggests, however, that the material 
consists of diaspore with intermixed opal, as described by 
Y. Chitani (J. Geol. Soc. Tokyo, 1915, 22, 384; see Mineralogical 
Abstracts, 1920, 1, 64).] 

Al,O;. Fe,0; CaO. MgO. CO, SiO, H,O. Total. 

70°43 0-32 0-01 0-03 0°35 14-37 14-38 99-89 
L. J. 8. 


Analcite from Maze, Japan. Srico Saimizu (Beitr. Min. 
Japan, 1915, No. 5, 295).—The following analysis agrees with the 
formula Na,O,A1,0,,48i0,,2H,0O : 

SiO,. Al,O3. FeO. MgO. CaO. K,O. Na,O. H,O. Total. 
54-58 23-05 nil 0-10 0-45 nil 13°50 8-70 100-38 
L. J. &. 


MINERALOGICAL CHEMISTRY. ii. 499 


Axinite Crystals from Japan. Masaaki Hosnina (Beitr. 
Min. Japan, 1915, No. 5, 294—-295).—Pale violet-grey axinite, 
forming with quartz the gangue of copper ores at Ogiyama, gave: 


SiO,  Al,0, FeO. MnO. CaO. MgO. — Ign. 
45:20 1661 684 633 22:80 0-82 0-32 


L. J. 8. 


Chlorite from Jodoyama, Japan. Denzo Sato (Beitr. Min. 
Japan, 1915, No. 5, 296—298).—Loose blocks occurring on the 
surface of the granite-gneiss mountain of Joédoyama consist of an 
aggregate of garnet, quartz, calcite, and dark green chlorite. The 
last of these gave on analysis: 


SiO, <Al,O,; FeO. MnO. CaO. MgO. Ign. Total. Sp. gr. 
30-12 11:80 35:22 3:29 581 3-58 10:27 10009 3-25 


L. J. S. 


Epidote Crystals from Katakai, Japan. Kinzo NakasHima 
(Beitr. Min. Japan, 1915, No. 5, 253—255).—Large, brownish- 
green to greyish-green crystals embedded in massive, milky quartz 
gave: 

SiO, Al,0;. Fe,0; FeO. MnO. CaO. MgO. H,O. Total. 

38:34 9-27-45 8°81 0-86 0-21 23-21 0-31 2-21 101-40 


L. J. 8. 


Diabantite, Stilpnomelane, and Chalcodite from West- 
field, Massachusetts. Eart V. Suannon (Proc. U.S. Nat. Mus., 
1920, 577, 397—-403).—The diabase exposed in the trap quarries 
of this district is more or less altered with the formation of dark 
green, earthy, chloritic decomposition products. These are usually 
not sufficiently pure for chemical investigation, but better material 
was obtained from certain fissures. I is the mean of four analyses 
of diabantite. This is dark green and clayey when wet, but on 
drying it shrinks and cracks to a friable, pale olive-green mass. 
D 2:77. The minute micaceous scales are optically negative and 
sensibly uniaxial. Heated in the closed tube, it becomes brown, 
_ yields neutral water, and finally fuses to a black, magnetic glass. 

It is readily soluble in hot hydrochloric or sulphuric acid, and 
less easily in nitric acid, in each case with the separation of floccu- 
lent silica. II is the mean of two analyses of stilpnomelane 
obtained from another fissure, but with the same general appear- 
ance as the diabantite; it is, however, more blue, more plastic, 
has a peculiar sub-metallic lustre, and the dried material is com- 
pact and tough. The two minerals can be distinguished by their 
behaviour in boiling nitric acid (D 1-20). Diabantite dissolves 
slowly without change, whilst stilpnomelane is wholly oxidised, 
yielding a rust-like, brown material. Analysis III is of chalcodite, 
which is found only in small amount as a scaly coating with a 
rich golden-yellow colour and metallic lustre. A minute amount 
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of pure material contained SiO, 45°77%, with much ferric iron, no 
ferrous iron, and very little alumina and magnesia. This is 
evidently an indefinite oxidation product of stilpnomelane; in 
some cases it still showed a green core containing ferrous iron. 


H,O H,O 
SiO,. Al,0;. Fe,0;. FeO. MnO. CaO. MgO. (at 105°). (>105°). Total. 
. 28:15 1517 3-85 25-23 0-21 0-59 14:56 0-57 11-25 99-58 
44-08 4:74 5-27 23-31 0-87 trace 836 2-21 10:28 99-12 
44-64 675 2359 — — — — 621 7-14 98-19 


L. J. 8. 


The Cumberland Falls (Whitley Co., Kentucky) Meteorite. 
Grorce P. MERRILL, with analyses by Eart V. SHannon (Proc. 
U.S. Nat. Mus., 1920, 57, 97—105).—This stone, which fell on 
April 9th, 1919 (this vol., ii, 47), represents a new type of 
meteorite, for which the name I\/itleyite is suggested. It is a 
coarse breccia consisting of a chalky-white to grey portion in larger 
amount, with enclosed angular blocks of a black chondritic stone. 
The two portions each represent different types of stones, and the 
whole mass shows much evidence of crushing and distortion. The 
lighter-coloured portion (bulk analysis I) consists mainly of 
enstatite intimately intergrown with a monoclinic pyroxene, and 
with small quantities of diallage, nickel-iron, troilite, and graphite. 
The dark portion (bulk analysis II) owes its colour to finely- 
disseminated graphite and metallic particles: 


SiO,.  Al,O;. Cr,0, P,0; FeO. NiO. 
55-172 0-382 0-062 trace 2-916 0-123 
41-683 1-537 0-591 trace 9399 0-211 


CaO. MgO. MnO. Na,O. K,0. 
1-586 38-734 0-112 0-157 0-150 
4-059 27-848 ~ trace trace 
Ni. Co. Cu. Mn. Cr. 
0-059 0-004 0-003 0-005 trace 
0-747 0-078 0-001 0-088 trace 


Total (less 0 

P. Cl. C. H,0. for Cl, 8, P). 
0-034 0-028 0-164 0-167 100-961 
0-014 0-045 0449 0-210 100-084 


The percentage composition of the metallic portion of each is 
given under Ia and IIa respectively: 


Fe. Ni. Co. Mn. Cu. Cr. Total. 
92-596 6-152 0-417 0-522 0-313 trace 100-000 
92-982 5:735 0-599 0-676 0-008 trace 100-000 


Is is of the friable, chalky-white enstatite (with intergrown 
monoclinic pyroxene), forming the main mass of the lighter por- 
tion. IIs of the silicate (22°582%), decomposed by dilute hydro 
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chloric acid; and IIc of the insoluble silicate (56°58%) in the 
darker portion: 

SiO, Al,O;. FeO. NiO. CoO. MnO. CaO. MgO. Ign. Total. 
I,...59°53 1:09 0-98 nil. _— — 096 37-17 0-33 100-06 
II... 38-239 trace 6-566 0-043 trace 0-709 5-246 49-197 — 100-000 
Il... 58°341 2-705 3-528 0-295 trace 0-562 5-073 29-496 — 100-000 

From these analyses, the mineralogical composition of the dark 
enclosures is: metal, 13°022; troilite, 6°760; lawrencite, 0°080; 
chromite, 0°869; soluble silicates, mainly olivine, 22°582; insoluble 
silicates, mainly pyroxenes, 56°580; carbon, mainly amorphous, 
0449; calcium phosphate, trace; hygroscopic water, 0°210; total, 
100°552. L. J. 8. 


Analytical Chemistry. 


Filter with Perforated Plate and Wire Gauze. F. Macu 
and P. Leperte (Chem. Zeit., 1919, 43, 831).—Silver gauze may 
be used in place of platinum in the filter described previously by 
the authors (A., 1919, ii, 303). W. P. S. 


Iron Basins and their Use in Analysis. H. Srrrz 
(Zeitsch. angew. Chem., 1920, 38, i, 156).—Iron basins are useful 
for sulphide fusions, particularly when they have been treated 
previously with nitric acid. W. P. &. 


The Alteration of Glass Flasks used in Laboratories. 
R. Dusrisay (Bull. Soc. chim., 1920, [iv], 27, 409—411).—The 
physico-chemical volumetric method previously described (compare 
A., 1913, ii, 388) for the estimation of traces of alkali can be 
used for the estimation of the amount of alkali dissolved from 
glass vessels when water is boiled in them. The method has been 
applied to compare the resistance of some French flasks made 
during the war with that of some pre-war German flasks. The 
French flasks showed up very well, both in their resistance to 
attack by boiling water and by boiling alkali. W. G. 


Methyl-orange as Indicator. V. Macri (Boll. Chim. 
farm., 1920, 59, 193—196).—The author describes the behaviour 
of methyl-orange in presence of various compounds which affect: its 
action as an indicator (compare J. Soc. Chem. Ind., 1920, August). 


Use of Conductivity Titrations in Neutralisation Analysis. 
III. Titration of Combined Weak Acids or Bases in 
Salt (Displacement Curves). I. M. Kottnorr (Zeitsch. 
anorg. Chem., 1920, 111, 97—108. Compare A., 1919, ii, 74, 
76).—The quantity of a weak acid or base combined as a salt may 
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be estimated by titration with a strong base or acid, respectively, 
using the electrical conductivity as indicator. On adding a strong 
acid, say, hydrochloric acid, to the salt of a weak acid, the weak 
acid will be displaced, and, having a low degree of ionisation, the 
conductivity of the solution will change very little, but as soon as 
all the weak acid has been liberated, the first drop of strong acid 
in excess will cause a great increase in the conductivity. On 
plotting the conductivity against the number of c.c. of standard 
acid, a sharp break will be found, which represents the point of 
equivalence. The method is found to work well in all cases where, 
after displacement of 50% of the weak acid, the conductivity has 
not increased more than 1%. Examples are given of the titration 
of sodium acetate, sodium formate, and for weak bases, ammonium 
chloride. In the case of the dibasic acids in sodium oxalate, 
sodium tartrate, and sodium citrate, it is found that good results 
may be obtained here also, if in the last-named two cases an equal 
volume of alcohol is added to the solution before titration. 
J. F.S. 


Spectrophotometric Study of the ‘‘Salt Effects”’ of 
Phosphates on the Colour of Phenolsulphonthalein Salts 
and some Biological Applications. Cuaries L. Bricurmay, 
M. R. Meacuem, and 8. F. Acree (J. Bact., 1920, 5, 169—180. 
Compare A., 1919, ii, 75).—Phosphate solutions, varying in con- 
centration from 0°5V downwards and showing the same hydrogen- 
ion concentration by the hydrogen electrode method, have a marked 
influence on the colour of phenolsulphonthalein salts. This salt 
effect becomes small when the phosphate concentration is 0°05 or 
less. The apparent ionisation constant of the phenolic group of 
the phenolsulphonthaleins varies with the concentration of the 
phosphate present, and averages about 2°65 x10-§ when uncor- 
rected for salt effect. When a graphic method is used for calcu- 
lating the ionisation constant freed from the salt effect of 
phosphate, the value is lowered to about 1°95 x 10-8. 

CuemicaL ABSTRACTS. 


Improved Form of McLeod Gauge. Austin BaiLey (Chem. 
News, 1920, 120, 302).—A modification of the McLeod gauge, 
which consists mainly of a three-way tap which connects the 
mercury reservoir with either an aspirator or the air through a 
fine jet, and of a movable and interchangeable pressure chamber 
which permits of the gauze being used over large ranges of pres- 
sure. With this apparatus, the danger of the mercury rising 
too rapidly into the pressure chamber is avoided, because the air 
can only enter through the fine jet. J. F. 8. 


A Weight Burette for Gas Analysis. E. R. Weaver and 
P. G. Lepic (J. Amer. Chem. Soc., 1920, 42, 1177—1185).—A 
weight burette is described for use in gas analysis. By means of 


_ 
> - 


BOS T Ss BS ® 


ANALYTIOAL CHEMISTRY. 


this, the volume of the sample and changes in volume after 
absorption of constituents are determined by weighing the quan- 
tity of mercury, after compensation, which is expelled from, or 
taken into, the burette. It is claimed that, with this device, the 
volumes obtained are very accurate, and the accuracy of the 
measurement is independent of the state of the meniscus. The 
readings are quite free from parallax errors, since no graduated 
scales have to be read. The gas to be measured never comes in 
contact with a stopcock, rubber tube, or other possible origin of 
a leak. The apparatus may be made of any desired size. A 
number of measurements are recorded, and it is shown that the 
average deviation from the mean value in a single gas estimation 
is 0°0044%, whilst the maximum divergence is only 0°014%. 
J. F. 8. 


Theory of the Katharometer. H. A. Daynes and G. A. 
SHakEsPEAR (Proc. Roy. Soc., 1920, A, 97, 273—286).—The 
katharometer is an instrument designed for automatic registration 
of small quantities of hydrogen (1%—2%) in air; it is also of con- 
siderable use in determining the permeability of balloon fabric 
to hydrogen. In the present paper, an account is given of the 
instrument, and this is followed by a theoretical treatment of the 
principles involved in the use of the instrument. The instrument 
consists of two small helices of thin platinum wire (ca. 0°001 inch 
diam.) enclosed each in one of two cells in a copper block; each 
helix is mounted in a small frame consisting of a loop of copper 
wire soldered to a ring of copper. This ring is fitted with an 
insulating plug, through which the copper lead wire is introduced. 
One extremity of the helix is soldered to the lead and the other 
to the distal end of the loop. The outer part of the lead passes 
through a plug of rubber fitting into the cell, and over this rubber 
an ebonite plug is pressed down by a screw collar. Thus the cell 
is rendered gas-tight. Both cells are similarly fitted, except that, 
whilst one is hermetically sealed, the other communicates with 
the atmosphere by three small holes. The helices constitute two 
arms of a Wheatstone bridge, and have a resistance of about 
8 ohms. The main working current of the bridge is 0°100 ampere, 
and this gives the wires a temperature about 15° above that of 
the copper block. Contact with hydrogen, owing to surface com- 
bustion, raises the temperature of one helix, and from the change 
in resistance the amount of hydrogen in the air may be estimated. 

J. F. 8. 


Titration of certain Chlorides with Silver Nitrate, 
using Potassium Chromate as Indicator. H. W. Botam 
(Chem. News, 1920, 120, 292)—When barium, or other metal 
yielding a chromate less soluble than silver chromate, is present, 
slightly more chromate than is sufficient to precipitate the barium 
should be added before proceeding with the titration of a chloride 
with silver nitrate. W. P.S. 
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Gravimetric Analysis. XIII. Estimation of Sulphuric 
Acid. III. L. W. Winter (Zeitsch. angew. Chem. 1920, 
33, 159—160, 162—163. Compare this vol., ii, 329)~— 
Tables are given showing the corrections to be applied to the 
weight of barium sulphate precipitates for the effect of alkali 
chlorides and other salts on the precipitation. The presence of 
ammonium chloride decreases the effect of other salts. 

A summary is given of conditions of precipitation, and of 
corrections to be applied, as detailed in the earlier parts, in 
order to obtain trustworthy results. Ww. BP. &. 


Estimation of Nitro-groups by a Modification of Young 
and Swain’s Method. Louis Drsveranes (Ann. Chim. anal. 
1920, [ii], 2, 141—143).—Many nitro-substances, when dissolved 
in sodium hydroxide solution, yield a brown coloration, which 
interferes with the iodometric estimation of the excess of stannous 
chloride used in Young and Swain’s reduction method (A., 1898, 
ii, 186); it is therefore recommended that alcohol be used for 
dissolving the substance. The alcoholic solution is heated for two 
hours with an excess of stannous chloride solution in an atmosphere 
of carbon dioxide, and the excess is titrated subsequently with 
iodine solution. The method is trustworthy with a large number 
of nitro-substances, but not so in the case of nitrophenols and 
nitronaphthalenes. WwW. 2. @. 


Apparatus for the Estimation of Nitric Nitrogen by 
Devada’s Method. Josepn Eruicn (Ann. Chim. anai., 1920, 
fii], 2, 143—153).—The apparatus consists of a flask in which the 
nitrate is reduced by means of Devada’s alloy, a condenser, and 
a receiver. The flask is connected with the condenser by a bulbed 
tube containing glass balls to prevent spray passing over into the 
receiver; a tube extends down the centre of this bulbed tube, and 
is used for passing a current of air through the apparatus towards 
the end of the operation. W. P. S. 


Colour Changes of the Diphenylamine Reaction. E. M. 
Harvey (J. Amer. Chem. Soc., 1920, 42, 1245—1247).—A 
modified diphenylamine reagent for use in microchemical tests for 
nitrates consists of 0°05 gram of diphenylamine, 7°5 c.c. of sulphuric 
acid (95—-96%), 2°5 c.c. of 10% aqueous potassium chloride solution ; 
or, if it is particularly desirable to avoid darkening of tissue, 
5 ec. of sulphuric acid, 3 c.c. of glacial acetic acid, and 2 ce. 
of 12% aqueous potassium chloride solution may be used, at some 
sacrifice of colour intensity. A diagram shows that over the ranges 
0—41%, 41—46%, 46—83%, 83—87%, 87—100%, with maxima of 
intensity at 38%, 71%, and 100% of sulphuric acid, the colours 
observed are oriental green to yellow, bluish-green, blue, colour- 
less, and purple, respectively. The proportion of diphenylamine 
is variable between fairly wide limits, but in excess it interferes 
with the reaction; variations of temperature between 20° and 50° 
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have little effect; potassium chloride causes not only an intensifica- 
tion of the blue colour, but an extension in both directions of the 
concentrations of sulphuric acid which produce it, and it is more 
suitable for this purpose than sodium chloride, owing to the greater 
solubility of its acid sulphate. The stability of the blue colour 
once produced, even in concentrations of acid in which normally 
it would not be produced, renders the order of mixing of some 
importance. J. K. 


Denigeés’s Strychnine-Molybdate Reaction. L. DézourpEaux 
(Bull. sci. pharmacol., 1920, 27, 70—72).—In order to detect 
phosphates in the presence of barium, the preparation of Denigés’ 
strychnine-molybdate reagent has been modified as follows: 
Strychnine (1°17 grams) is dissolved on a boiling water-bath in 
200 cc. of water and 8 cc. of nitric acid (1:9). Ammonium 
molybdate (75 grams) is dissolved in 50 c.c. of water, the solution 
is mixed while cold with 50 c.c. of nitric acid (D 1°20), digested 
at 40° for four days, and the clear solution decanted or filtered 
through glasswool. Thirty c.c. of this solution and 30 c.c. of nitric 
acid (1:9) are added to the strychnine nitrate solution, and the 
whole is made up to 300 c.c. The reagent thus prepared is at 
first colourless, but acquires finally the colour of picric acid, at 
which point it has reached its maximal sensitiveness. This occurs 
about the eighth or tenth day, although the reagent can be used 
on the third day. The sensitiveness persists for two to three 
months, but only 1% remains after five to six months. The sen- 
sitiveness depends largely on the molybdate solution, which must 
be freshly prepared as described. CuemicaL ABSTRACTS. 


Estimation of Small Amounts of Phosphoric Acid as 
Barium Phosphomolybdate in the Presence and in the 
Absence of Phosphorus in Organic Combination. 4%. 
PosterNnAK (Bull. Soc. chim., 1920, [iv], 27, 507—518).—It is 
possible to estimate amounts of phosphorus as small as 0°05 mg. 
by precipitation and weighing as barium phosphomolybdate from 
the corresponding ammonium salt in a medium containing, in 
addition, only sulphate alone or nitrate alone. 

In the absence of organic matter, the inorganic phosphorus is 
precipitated from hot solution in the presence of 5% of sulphuric 
acid and 10% of ammonium sulphate. The ammoniun phospho- 
molybdate precipitate is washed four times with a 5% solution of 
ammonium nitrate, then dissolved in a little ammonia, and repre- 
cipitated with a 10% solution of barium chloride. The precipitate 
is collected, washed with water, dried, and calcined at a red heat. 
It has the constitution 4Ba,,[PO,( Mo0,);2]2,Bao[SO,(Mo0,)s], and 
its weight when multiplied by 0°00739 gives the weight of 
phosphorus present. 

In the presence of organic compounds of phosphorus, the 
inorganic phosphorus is first precipitated at 15° in a medium 
containing at least 5% of ammonium nitrate. The precipitate of 
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barium phosphomolybdate finally obtained in this case has the 
constitution 8Ba,,[PO,(MoQ,),>|>,Ba,(MoO,),, and the factor for 
converting its weight into weight of phosphorus is 0°00786. Under 
these conditions, none of the organic phosphorus is precipitated. 


Presence of Phosphates in Human Blood. X. The 
Nephelometry of Phosphoric Acid in Analyses which 
deal with Quantities of the Order of Magnitude employed 
in Bang’s Method as a Means of Studying the Distribution 
of Phosphorus, especially in Lecithinemia. Jon. Freie. 
(Biochem. Zeitsch., 1920, 102, 131—141).—A detailed discussion 
of the technique of the above method. 8. 8. Z. 


Some Quick Methods for [the Detection of] Arsenic 
and Antimony. Cuas. W. Cuno (Proc. S. Dakota Acad, Sci, 
1919, 3, 34—-47).—The following methods are sensitive to 0°1%. 
(1) The substances in acid solution are precipitated by hydrogen 
sulphide, the precipitate is well washed and extracted several times 
with an ammoniacal solution of ammonium carbonate to remove 
arsenic sulphide, which is then reprecipitated by concentrated 
hydrochloric acid; copper interferes very little if the precipitate 
has been well washed. Antimony sulphide is removed from the 
precipitate by repeated washing with a hot solution of sodium 
carbonate; by using small quantities and reheating each time, 
the antimony is obtained in concentrated solution, and separates, 
on cooling, almost quantitatively at 0°. Tin is removed from the 
sulphide precipitate by sodium hydroxide solution, and is detected 
in the usual way. 

(2) When copper and mercury are not present, a solution of 
the ore in hydrochloric acid is treated with sodium thiosulphate, 
whereby arsenic, antimony, and bismuth are precipitated, but not 
cadmium and tin. The precipitate is boiled with concentrated 
hydrochloric acid, when the arsenic remains undissolved. When 
arsenic, antimony, tin, copper, cadmium, and bismuth are all 
present, the material is dissolved in hydrochloric acid, and the 
solution is warmed with a concentrated solution of sodium thio- 
sulphate, whereby arsenic only is precipitated, together with some 
sulphur; by diluting the solution to six volumes and warming, 
antimony will first appear as a red coloration, which is quickly 
masked by the other metals. 

(3) When copper is absent, arsenic can be detected by dissolv- 
ing the substance in concentrated hydrochloric acid and passing 
a rapid stream of hydrogen sulphide into the concentrated 
solution; no other metal except copper is precipitated in concen- 
trated hydrochloric acid solution. CuemMicaL ABSTRACTS. 


Estimation of Small Quantities of Arsenic. K. Scnerincs 
(Pharm. Weekblad, 1920, 57, 420—421).—A slight modification 
in the Bloemendal arsenic apparatus is described. The estimation 
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of arsenic in urine is carried out as follows: 500 c.c. of urine are 
evaporated to dryness with 30 grams of pure sodium chloride. The 
residue is transferred to a distillation flask, and 30 c.c. of pure 
concentrated sulphuric acid are added. As much as possible of the 
hydrogen chloride is distilled over and is absorbed in 100 c.c. of 
saturated sodium carbonate solution. To the solution, a slight 
excess Of bromine is added, and then 5 c.c. of 10% sodium phosphate 
solution and 5 c.c. of ammoniacal magnesia mixture. The pre 
cipitate is dissolved in dilute sulphuric acid, reduced, and the 
solution transferred to the apparatus. This procedure is applicable 
to most organic substances containing arsenic. W. S. M. 


Rapid Estimation of Arsenic in Commercial Sulphuric 
Acid. A. A. Konr (J. Ind. Eng, Chem., 1920, 12, 580—581).— 
For the estimation of arsenious arsenic, 20 grams of acid are diluted 
with water, and a few drops of methyl-orange added. The solu- 
tion is neutralised with sodium carbonate solution until it is very 
faintly pink, and about 2 grams of powdered sodium hydrogen 
carbonate are then added. The solution, after dilution with water 
to 250 «c., is titrated with 0°1V-iodine and starch, a blank test 
being made. For determining the arsenic in the arsenic form, 
20 grams of acid are heated for one hour in an oven at 105—110°. 
It is then diluted with a little water, and a saturated solution of 
sodium hydrogen carbonate added in slight excess, phenolphthalein 
being used as indicator. The solution is boiled and filtered. 
Three grams of powdered sodium hydrogen carbonate are added, 
and 150 ec. of hydrochloric are slowly poured in with agitation, 
after which 1 gram of potassium iodide is added, and air excluded. 
After agitation and remaining for five minutes, the solution is 
titrated with 0°1N-thiosulphate and _ starch. The _ reaction, 
H,AsO,+ 1,+ H,O — H,;AsO,+2HI, proceeds from left to right 
when the concentration of the hydrogen ion is low; and there 
should be few OH ions. In presence of sufficient hydrogen chloride, 
the reaction goes from right to left. Copper salts interfere in 
the arsenic determination but are usually negligible. If in 
appreciable amount, they must be estimated, and a correction 
applied to the thiosulphate titration. W. J. W. 


The Acidimetric Estimation of Boric Acid. J. A. M. 
van Liempr (Zeitsch. anorg. Chem., 1920, 111, 151—166).—See 
this vol., ii, 331. 


Estimation of Carbon Dioxide in Moorland Waters. V. 
Ropr (Chem. Zeit., 1920, 44, 469).—In titrating the free carbon 
dioxide and that present as hydrogen carbonates in moorland 
waters, errors are caused by the presence of weak organic acids 
and their salts, which are simultaneously titrated. Winkler’s 
method (Zeitsch. Nahr. Genussm., 1910, 20, 617) of removing free 
carbon dioxide by repeatedly spraying the water would scarcely be 
applicable on a small scale. When the solvent action of moorland 
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water on limestone is to be determined, Heyer’s method (Geswnd- 
heitsing., 1912, 35, 669) may be employed. The water is shaken 
at frequent intervals with powdered marble in a closed flask, and 
a portion then titrated with WV/10-acid (methyl-orange as indi- 
cator). The difference between the result and that obtained by 
titrating the water, without treatment with marble, gives the 
amount of calcium carbonate dissolved by the water. C. A. M. 


Use of the Jamin Interferometer for the Estimation of 
Small Amounts of Helium or Hydrogen in Air. J. C. 
McLennan and R. T. Etwortny (7rans. Roy. Soc. Canada, 1919, 
18, iii, 19—25).—A method for the estimation of small amounts 
of helium and hydrogen in air by means of the Jamin interfero- 
meter is described. Two methods of calibrating the instrument 
are outlined, one based on the relation between the difference in 
path caused by the displacement of air in one tube by the mixture 
and the resulting shift of bands, and the second based on the 
change of refractive index of the air in one tube caused by 
lowering the pressure of the air. The accuracy was +0°5 per cent. 


With longer tubes, a greater accuracy could be obtained. 
J. R. P. 


Estimation of the Helium Content of Mixtures of Gases 
by the Use of a Katharometer. V. F. Murray (Trans. Roy. 
Soc. Canada, 1919, 13, iii, 27—-35).—The Shakespear Hydrogen 
Purity Meter, high and low percentage explorers, and a Shake 


spear Permeameter Explorer have been calibrated for use with 


helium. J. RB. P. 


Application of a New Physico-chemical Method of 
Analysis to the Study of Double Salts. Reni Dvuprisay 
(Compt. rend., 1920, 170, 1582—1584).—The method employed is 
based on the observation of the temperature of mixing the solutions 
with an invariable liquid (compare A., 1919, i, 73; ii, 78), phenol 
being used. If a mixture of solutions of sodium sulphate and 
potassium sulphate is thus mixed with phenol, the temperature of 
mixing observed agrees closely with that calculated from the law 
of additivity. If, however, a mixture of solutions of potassium 
sulphate and zinc sulphate is used, there is a variable difference 
between the observed and calculated results, the maximum varia- 
tion corresponding with equimolecular proportions of the two salts, 
and indicating the presence, in solution, of a double salt. W. G. 


Estimation of Alkali as Sulphate with Special Reference 
to the Alkali Salts of Organic Acids. ©. F. van Duy 
(Chem. Weekblad, 1920, 17, 283—284).—The usual procedure is 
modified as follows: The alkali salt is evaporated with concen- 
trated sulphuric acid until fuming ceases. The residue of sulphate 
and pyrosulphate is dissolved in ammonium carbonate solution. 
The solution is evaporated to dryness on asbestos and the residue 
gently ignited. In this way, no losses by spirting are incurred, 
and any carbonaceous matter is easily burned off. W. S. M. 


o-oo rt iwon ana oo eo a a 


ANALYTICAL CHEMISTRY. ii. 509 


Sensitiveness and Applicability of Qualitative Reactions. 
I. Potassium Ions. 0. Lurz (Zeitsch. anal. Chem., 1920, 59, 
145—165).—The sensitiveness of various reactions for potassium 
was determined, the different tests being made as far as possible 
under the same conditions. In each test, 5 cc. of potassium 
chloride solution were treated with the reagent, the temperature 
was kept at 18°, and the observation made after five minutes’ 
contact ; the following are the minimum concentrations of potassium 
which gave a reaction with the reagents: perchloric acid, 1:435; 
phosphomolybdic acid, 1:561; platinum chloride, 1:587; sodium 
borofluoride, 1:970; aniline hydrosilicofluoride, 1:1022; sodium 
phosphotungstate, 1:2170; phosphotungstic acid, 1:2809; sodium 
cobaltinitrite, 1:25,000; sodium-bismuth thiosulphate, 1:57,000; 
sodium picrate, 1:840; sodium 1-amino-8-naphthol-6-sulphonate, 
1:1022; sodium hydrogen tartrate, 1:1050. It is suggested that 
the results might also be expressed in actual quantities of 
potassium ; for instance, the concentration 1:435 (perchloric acid 
test) would be 11 x 10-* grams of potassium per 5c.c. W. P.S. 


Analysis of Ingredients for Pyrotechnics. ernry B. 
Faser and WixL1Am B. Sropparp (J. Znd. Eng. Chem., 1920, 12, 
576—578).—Sodium nitrate occurring in potassium nitrate in 
quantities as low as 0°01% may be estimated by a modification of 
Ball’s method (T., 1909, 95, 2126; 1910, 96, 1408). 

Instead of a separating funnel, a series of 30 c.c. Erlenmeyer 
flasks may be used for the precipitation of the cesium sodium 
bismuth nitrite. One gram of potassium nitrate is dissolved in 
5 cc. of water, 1 c.c. of 2V-nitric acid added, and 10 cc. of the 
reagent. The flasks are connected, and the air is displaced by coal 
gas, one end of the series then being closed by a plug and the 
other by a Bunsen valve. After remaining for forty-eight hours 
in a cool place, the precipitate is collected on a Gooch crucible and 
washed with dilute, and then pure, acetone, the process being 
carried out rapidly to minimise exposure to air. The crucible is 
finally dried in an air-bath at 100° for thirty minutes, and the 
weight of sodium calculated from the weight of precipitate x 
0°03676. Alternatively, the precipitate may be treated with 150 c.c. 
of water, 0°1V-potassium permanganate added in excess, and 40 c.c. 
of sulphuric acid (1:1), the solution being heated to 70° and titrated 
with 0°1NV-sodium oxalate. The available oxygen of the perman- 
ganate consumed x 7°820 gives the weight of cesium sodium bismuth 
nitrite. 

For the determination of nitrates, 1 gram is mixed with 5 grams 
of tungsten trioxide in a platinum crucible and heated over a 
Bunsen for ten minutes. The loss in weight represents oxygen and 
oxides of nitrogen, and enables the percentage of pure nitrate to be 
calculated. 

For estimating aluminium in flakes or powders, its reducing 
power on lead oxide is utilised. Three grams of aluminium are 
mixed with 100 grams of litharge and 30 grams of borax glass in 
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a fireclay crucible, a covering layer of 25 grams of borax glass 
being added. The mass is fused in a mufile for twenty minutes, 
The lead is then separated from the slag and weighed, the factor 
0°0872 giving the equivalent aluminium. A high temperature 
should be employed to reduce the time of fusion and minimise 
re-oxidation of the lead. W. J. W. 


A Method for the Determination of the Ion Concentration 
in Ultra Filtrates and other Protein-free Solutions. R. 
Brinkman and (Miss) E. van Dam (Proc. K. Akad. Wetensch. 
Amsterdam, 1920, 22, 762—771).—A simple method for measuring 
the concentration of calcium ions in a solution of a mixture of 
salts is based on the following principle. To a solution containing 
Ca’, there are added oxalate ions until the solubility of calcium 
oxalate is just reached. A slight milkiness appears directly 
this point is passed. The method is correct to 2—3 mg. of calcium 
per litre. The principle of the method can be applied to the 
estimation of other ions. The only condition is the employment 
of a reagent that will give a very sparingly soluble salt with the ion 
the concentration of which is to be measured. J. C. D. 


Colorimetric Method ior the Estimation of the Copper 
and Iron Present in Lead and Lead Oxides. Cuartes R. 
Harpy (Chem. News, 1920, 120, 256).—A rapid method of 
estimating small quantities of iron and copper in metallic lead or 
litharge. The sample (200 grams) is dissolved in nitric acid (D 1°2) 
and diluted as the action proceeds to prevent lead nitrate crys- 
tallising. The solution is treated with concentrated sulphuric acid 
(32 c.c. per 100 grams of sample) and the precipitate allowed to 
settle. The solution is decanted four or five times, treated with 
10 c.c. of sulphuric acid, and evaporated nearly to dryness. 
After cooling, the liquid is diluted with water and filtered. 
The filtrate is evaporated to small bulk, treated with a few 
drops of nitric acid, boiled and treated with ammonia. 
The precipitate is filtered, redissolved, and reprecipitated. The 
filtrates from the iron contain all the copper; these are evaporated 
and the volume made up to 50 cc. The measured quantity is 
made ammoniacal and boiled until quite neutral. When cold, the 
solution is placed in a Nessler glass, 5 c.c. of potassium ferro- 
cyanide solution (0°4%), and 5 cc. of ammonium nitrate solution 
(10%) added. In a second Nessler glass, 5 c.c. of ferrocyamide 
and 5 c.c. of ammonium nitrate are placed, and the volume made 
the same as that in the first glass with distilled water. A standard 
solution of copper (0°393 gram CuSO,,5H,O per litre) is: added 
from a burette until the colour in both glasses is the same. é, 

The iron precipitate is dissolved in a small quantity of nitric 
acid and made up to 250 c.c.; 25 c.c. is placed in a Nessler glass 
with 9 ¢.c. of 25% hydrochloric acid and 5 c.c. of ammonium thio 
cyanate solution (5%). In a second glass, 10 c.c. of 25% hydro- 
chloric acid and 5 c.c. of thiocyanate solution are placed, and the 
volume made up to that in the first glass. A standard iron solu- 
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tion (0°210 grams ferrous ammonium sulphate per litre) is then 
run in from a burette until the tints of both are alike. 

If red lead has to be examined, a 20-gram sample should be 
taken, dissolved in aqua regia, and sufficient water added to 
dissolve all the lead chloride. J. F. S$. 


Assay of Alunite. Epwarp 8S. Simpson (Chem. Eng. Min. 
Rev. Australia, 1919, 11, 297—-298).—The estimation of the total 
alunite is based on the fact that alunite is the only sulphate in 
the ore which is insoluble in water, but soluble in dilute sodium 
hydroxide solution; not uncommonly, a little calcium and mag- 
nesium sulphates are present, for which a correction must be made. 
Sulphates soluble in water are estimated by treating 0°7 to 0°8 
gram of the ore with 100 cc. of water, and after one hour 
estimating the dissolved sulphates as barium sulphate. Total 
sulphates are estimated by heating 0°7 to 0°8 gram of the ore 
with 60 c.c. of 5% sodium hydroxide solution on the steam-bath 
for one hour, with occasional stirring, and estimating the sulphate 
in the filtrate as barium sulphate. From the total sulphate are 
subtracted the sulphate found in a blank experiment and the 
water-soluble sulphate; the difference, expressed as a percentage 
of the ore and multiplied by 2°55, gives the percentage of alunite 
(including natro-alunite). The error may be + 2%. 

The estimation of the extractable alkali oxides in the ore is 
performed by heating 0°5 to 0°6 gram of the ore in a muffle 
furnace at 819° during one hour (freshly fused sodium chloride is 
used to indicate the temperature; the temperature must not exceed 
877° [m. p. of lead oxide]), and, after cooling and weighing, 
extracting the residue with boiling water and treating the filtrate 
with 7 c.c. of barium chloride solution (122 grams in a litre) and 
0°6 gram of hydrated barium hydroxide; after removing the excess 
of barium and the calcium in the usual way, the total alkali 
chlorides and the potassium chloride (as platinichloride) are 
estimated by the usual methods. The results, corrected by the 
amounts found in a blank experiment, are expressed as percentages 
of the raw ore and of the roasted ore. CHEmicaL ABSTRACTS. 


Rapid Volumetric Method for the Estimation of Iron, 
Applicable in the Presence of Hydrochloric Acid, 
Phosphorus, Oxy-acids, and Organic Matter. H. Droop 
Ricumonp and Epirn M. Ison (Analyst, 1920, 45, 258—260).— 
The following method gives trustworthy results for the estimation 
of iron in many pharmaceutical preparations. From 5 to 10 cc. 
of the sample are treated with a few drops of hydrochloric acid, 
and V/10-permanganate solution is added until a transitory purple 
coloration is produced throughout the solution. An equal volume 
of concentrated hydrochloric acid is then added, followed by a 
small quantity of sodium hydrogen carbonate (to give an atmo- 
sphere of carbon dioxide), and 4 /10-stannous chloride solution is 
run in drop by drop until a drop of the mixture gives a blue 
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coloration with potassium ferricyanide solution. The mixture is 
then titrated with 4 /10-stannous chloride solution, using thio- 
cyanate solution as an external indicator. The number of c.c. of 
N/10-stannous chloride solution used in the titration is multiplied 
by 0°0056 to obtain the quantity of iron present. WwW. PS 


Estimation of Iron and Separation of Manganese from 
Iron by the Ammonium Salt of Nitrosophenylhydroxyl- 
amine (Cupferron). E. H. Arcnispatp and Ruta V. Furtoy 
(Trans. Roy. Soc. Canada, 1919, 18, iii, 243—-253).—The cupferron 
precipitate of iron is slightly soluble in the acid solution from which 
it is precipitated. The solubility is apparently not affected by the 
substitution of sulphuric for hydrochloric acid, but is appreciably 
lowered by adding ammonium chloride to the solution. The pre- 
cipitate is slightly soluble in the wash-water. If corrections are 
applied for these solubilities, the method is very exact. Iron can 
be separated from manganese in a solution containing four times 
as much manganese as iron, the amount of manganese carried 
down by the precipitate being inappreciable for most purposes. 
The amount increases with the acid dilution of the mother liquor. 
The presence of ammonium chloride to the extent of 5 grams in 
100 c.c. of solution is an advantage in the separation. J. R. P. 


Use of the Rotating Zinc Reductor in the Estimation of 
Molybdenum. Watrer Scorr (J. Ind. Eng. Chem., 1920, 12, 
578—580).—The rate of reduction of molybdie acid by zine is 
nearly as rapid between 20° and 30° as at the boiling point. 
Reduction is not appreciably affected by the aid of an electric 
current. By covering the beaker with a split cover-glass during 
the operation, enough hydrogen is retained to act as a protective 
covering for the zinc. The reduced solution may be titrated with 
permanganate in the same beaker; if it is transferred to another 
vessel, it must be poured into ferric alum and syrupy phosphoric 
acid. 


Bibliography of the Analysis of Antimony. Exton R. 
Dariine (Chem. Fng., 1919, 27, 11—12, 63; from Chem. Zentr., 
1919, ii, 890; 1920, ii, 750)—A compilation of English, French, 
and German literature on the subject. E. H. R. 


Process for Testing Air for the Presence of Combustible 
Substances. E. Beckmann [with Kurvr Srecuica] (Sitzungsber. 
Preuss. Akad. Wiss. Berlin, 1914, 34, 924—936).—Two pieces of 
apparatus have been designed, primarily to test the air of coal 
mines in respect of explosibility due to the presence of methane. 
That for the preliminary test consists of a cylinder fitted with a 
piston and inlet valve for collection of the sample, which 1s 
exploded by means of pyrophoric iron, the heat generated causing 
a temporary expansion, which is registered by a manometer. A 
locking device ensures that the igniter shall not be operated until 
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the inlet valve is closed. Explosion only takes place when 7—10°3% 
of methane is present, but the limits can be widened somewhat by 
compression of the gas and by use of a catalyst, although its 
untrustworthiness renders the latter not very suitable for prac- 
tical purposes. Addition of methane or air with the same object 
to samples outside the limits given is also liable in practice to lead 
to erroneous results. The second apparatus is a metal cylinder, 
containing potassium hydroxide, connected to a suction pump which 
serves to fill the vessel with air to be tested, and to a mercury 
manometer which indicates the contraction due to absorption of 
the carbon dioxide and water resulting from combustion of the 
methane. Ignition is secured by a platinum spiral, made white-hot 
by a current for the space of two minutes, the time being regulated 
by a mercury contact on the principle of the ordinary sand-glass. 
A non-return valve protects the manometer from the initial force 
of explosion, and provision is made for the automatic sounding 
of an electric alarm to follow a contraction due to a proportion 
of methane in excess of the safety limit. A determination takes 
about three minutes, and a form of the apparatus has been 
developed by which analyses are automatically made and registered 
every half-hour. As the gas examined is not filtered, any dust 
present exerts the same effect as it would do in an actual explosion. 
The explosions diminish in intensity with increase in the propor- 
tion of methane, and no longer occur when this reaches 16%. 
Further, in consequence of the increasing formation of carbon 
monoxide and hydrogen in these circumstances, the degree of con- 
traction observed gradually diminishes and gives place to an 
expansion when 20% or more of methane is present. Any uncer- 
tainty as to the meaning of a small contraction is removed by 
repetition of the determination after admixture of air with the 
gas under examination. Hydrogen and illuminating gas may be 
detected by the first apparatus between limits of 9 and 42%, 8 and 
25% respectively; further, the fact that a red heat suffices to 
initiate their combustion in the second apparatus supplies a means 
of detecting these gases in presence of methane. 


Estimation of Acetylene in Coal Gas and Air by Means 
of Tlosvay’s Reagent. HR. Arnotp, E. Métingy, and F. 
ZIMMERMANN (Ber., 1920, 58, [B], 1034—1039. Compare Ilosvay 
de Nagy LIlosva, A., 1900, ii, 52).—The coal gas is shaken 
in a separating funnel of about 3 litres capacity with about 
20 ¢.c. of the reagent at intervals during an hour; the precipitate 
is filtered and well washed with water containing hydroxylamine. 
The precipitate and filter are treated in a crucible with a little 
concentrated nitric acid, the solution is evaporated, and the residue 
ignited and weighed as copper oxide. The results obtained in this 
manner are sometimes high, due to the presence of impurities 
derived from the reagents in the precipitated copper acetylide, but 
this drawback may be overcome by dissolving the precipitate from 
the filter with nitric acid and evaporation of the filtrate. 

Test analyses with mixtures of acetylene and air show the method 
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to be very accurate, and to be available even when not more than 
0°04% of acetylene is present; at such dilutions, however, it is 
necessary to add about 5% of carbon dioxide to the mixture, since 
otherwise the results are low as a consequence of atmospheric 
oxidation. The process can also be used for the estimation of 
acetylene in coal gas, from which hydrogen sulphide, if present, 
must be removed; this can be effected by dry copper sulphate. 
pumice. H. W. 


Volumetric Estimation of Acetylene. Ricuarp WILLsritrer 
and Ernst Mascumann (Ber., 1920, 53, [B], 939—941).—Methods 
of estimating acetylene, which are based on its reaction with silver 
nitrate and titration of the nitric acid liberated in accordance with 
the equation C,H,+3AgNO,=C,Ag,,AgNO,+ 2HNO,, are found 
to be untrustworthy, since it has not been found possible to find 
conditions under which a molecule of the gas liberates two mole 
cules of nitric acid, the amounts of acid actually set free varying 
from about 0°5 mol. in alcoholic, to about 1 mol. in aqueous 
solution. The following procedure gives trustworthy results. 
Acetylene, in gaseous form or in solution, is agitated for a few 
minutes with [losvay’s reagent freshly prepared from copper 
nitrate, ammonia, and hydroxylamine hydrochloride, and the pre 
cipitated copper acetylide is filtered through an asbestos filter and 
washed until the filtrate no longer decolourises JV /10-permanganate, 
care being taken not to allow the precipitate to become dry. The 
copper acetylide is washed from the asbestos by means of about 
25 c.c. of a solution prepared by making up ferric sulphate (100 
grams) and concentrated sulphuric acid (200 grams) to a litre with 
water. The ferrous sulphate, formed in accordance with the 
equation C,Cu,+ Fe,(SO,),+ H,SO,=FeSO,+2CuSO,+C,H,, is 
estimated by titration with 1 /10-permanganate. The liberated 
acetylene does not introduce any complication. Test analyses with 
pure and diluted acetylene show the method to be accurate. 


H. W. 


Estimation of Chloroform and other Volatile Substances. 
A. Scuiticut and WALTER AvusTEN (Zeitsch. dffentl. Chem., 1920, 
26, 55—57).—To estimate chloroform in admixture with alcohol, 
5 c.c. of the mixture are diluted with water to 200 c.c. and shaken 
with 60 cc. of ether; after the ethereal layer has separated, its 
specific gravity is determined. An increase of 0°0001 in the specific 
gravity corresponds with 0°1786 gram of chloroform in 100 c.c. of 
the original mixture. W. P. S. 


Thermal Analysis of the Products of Nitration of 
Naphthalene. P. Pascat (Bull. Soc. chim. 1920, [iv], 27, 
388—408).—A study of the melting-point curves of the binary 
mixtures, naphthalene-a-nitronaphthalene; 1 :5-dinitronaphthalene 
1:8-dinitronaphthalene; —_ a-nitronaphthalene-1 : 5-dinitronaphthal- 
ene; a-nitronaphthalene-1:8-dinitronaphthalene; 1:5- dinitro- 
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naphthalene-1:3:5-trinitronaphthalene; _1: 8-dinitronaphthalene- 
1:3:5-trinitronaphthalene; 1 :5-dinitronaphthalene-1 : 3 : 8-trinitro- 
naphthalene; 1 :8-dinitronaphthalene-1 : 3 :8-trinitronaphthalene ; 
1:3:8- and 1:2:5-trinitronaphthalenes; 1:3:5- and 1:2:5-trinitro- 
naphthalenes; 1:3:5- and 1:3:8-trinitronaphthalenes; 1:4:5- and 
1:3:8+trinitronaphthalenes; 1:4:5- and 1:2:5-trinitronaphthal- 
enes; and of the ternary mixtures, nitronaphthalene and the two 
dinitronaphthalenes ; the two dinitronaphthalenes and each of the 
trinitronaphthalenes in turn; 1:3:5-, 1:3:8-, and 1:2:5-trinitro- 
naphthalenes. The application of these results to the analysis of 


industrial products of nitration of naphthalene is discussed. 
W. G. 


Estimation of Methyl Alcohol. A. Herpuscuxa and L. 
Wotr (Pharm. Zentr-h., 1920, 61, 361—366)—The methy] alcohol 
is heated at 100° for an hour in a closed vessel with sulphuric acid 
and an excess of potassium dichromate; the quantity of carbon 
dioxide formed is then estimated gravimetrically by absorption in 
potassium hydroxide solution. The excess of dichromate is 
estimated volumetrically, and the quantity of methyl alcohol 
present is calculated from the weight of carbon dioxide formed or 
from the amount of oxygen required for the oxidation. The 
method may be applied to a mixture of methyl and ethyl alcohols, 
an allowance being made for the fact that 0°8% of the ethyl alcohol 
is also oxidised to carbon dioxide. [See, further, J. Soc. Chem. 
Ind., 1920, 558a. | W. P. &. 


Estimation of Ethylene Glycol. Brrnnarp Mi.ier (Chem. 
Zeit., 1920, 44, 513—515).—Ethylene glycol, now used as sub- 
stitute for glycerol in Germany, may be estimated by the 
dichromate or acetin methods used in glycerol analysis, but the 
acetin method cannot be used for dilute solutions of the glycol. 
Oxidation with chromic acid and sulphuric acid, and gravimetric 
estimation of the carbon dioxide produced, also yields trustworthy 
results. Ethylene glycol does not appear to be oxidised completely 
to oxalic acid by permanganate in alkaline solution. W. P. S. 


Analysis of Powders and Explosives. Differentiation of 
Glyceryl Trinitrate and of Ethylene Dinitrate. M. D. 
Marqueyrot and E. Goutat (Bull. Soc. chim., 1920, [iv], 27, 
443—448).—When exposed in a desiccator over sulphuric acid at 
12° and at the ordinary pressure, glyceryl trinitrate does not lose 
in weight, whereas ethylene dinitrate loses steadily. When a 
mixture of the two is so exposed, the loss in weight is directly 
proportional to the percentage of the latter in the mixture. 

In 10% solution, glyceryl trinitrate and ethylene dinitrate cause 
respectively a lowering of 2°13° and 3°06° in the freezing point 
of benzene. With mixtures, the lowering is proportional to the 
amounts of the two substances present. 

Either of these methods may be used for estimating the amount 
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of ethylene dinitrate in a sample of glyceryl trinitrate, and neither 
is vitiated by the presence of commonly occurring impurities, such 
as vaselin, diphenylamine, etc. w. ©, 


Estimation of Glyceryl Nitrate. H. Droop [Ricamonp 
(Analyst, 1920, 45, 260—265)—A method for the analysis of 
commercial “nitroglycerin’’ solution consists in diluting 10 c.c. 
of the sample with 50 c.c. of water and titrating the acidity with 
N/10-barium hydroxide solution; 0°1 cc. is deducted from the 
volume of the latter solution required, and the result is divided 
by 1:02. To estimate the glyceryl nitrate, 5 c.c. of a 10% solution 
plus 5 cc. of 90% alcohol, or 10 cc. of a 5% solution, are treated 
with 25 ec. of N/2-alecholic sodium hydroxide solution; 20 cc. 
of a 1% solution require 10 cc. of the alkali solution. After five 
minutes, phenolphthalein is added, and the excess of alkali titrated 
with V/i-acid. If more than 4 c.c. of acid is used, the estimation 
must be repeated, increasing the quantity of alcohol, as the amount 
of water introduced must not exceed 10% of the total volume. The 
volume of alkali solution absorbed is corrected for the acidity; 
each cc. of W/1-sodium hydroxide solution corresponds with 
0°05675 gram of nitroglycerol. If 2 ec. of 100 vol. hydrogen 
peroxide are added before the alkali is introduced, the final 


alcoholic strength has much less influence on the titration. 
Ww. F & 


Volumetric Estimation of £f'-Dichloroethyl Sulphide. 
Witiram Francis Hottery (T., 1920, 117, 898—902). 


The Analysis and Composition of ‘‘Cresylic Acid." 
J. J. Fox and M. F. Barker (J. Soc. Chem. Ind., 1920, 39, 
169—1721T).—The “ cresylic acid” used consisted of the tar acids 
distilling up to 210° and then refractionated up to 203° or 204°, 


such a fraction usually containing less than 10% of phenol. If 
more phenol is present, its proportion should be brought below 
10% by adding a suitable amount of m-cresol. It is shown that 
Raschig’s nitration process (A., 1900, ii, 694) for the estimation 
of m-cresol is sufficiently accurate for technical purposes. The 
authors obtained the best results by a slightly modified procedure 
in the first stage of the process. Ten grams of the “ cresylic acid” 
are heated with 15 c.c- of 98% sulphuric acid in a 1200 e.c. flask 
until the liquid is viscous at the room temperature. By rotation, 
the liquid is spread in a thin layer over the bottom of the flask 
and 100 c.c. of nitric acid (D 1°4) is added, and the flask replaced 
on the water-bath. Raschig’s procedure is then followed. 

The following bromination method will give accurate results. 
One gram of the dried “cresylic acid” is weighed into a tared 
flask fitted with a ground-in stopper carrying a tap-funnel and 
an exit tube with a stopcock. Excess of a 20% solution of bromine 
in carbon tetrachloride is added drop by drop, and the mixture 
left for several hours. It is then warmed at a temperature not 
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exceeding 50° to expel bromine, and finally the solvent is distilled 
off under reduced pressure. The products of bromination are then 
weighed. The percentage of m-cresol is given by the equation 
%m-cresol = (100{i’ —246°3)/0°731, where IV is the weight of 
bromo-derivative obtained from 1 gram of the mixed cresols. 

A modification of the method of Ditz and Cedivoda (A., 1900, 
ii, 54), in which the amount of bromine absorbed during bromin- 
ation is estimated volumetrically, was found to be very rapid and 
sufficiently accurate for general work. 

By estimating the percentage of m-cresol by one of these 
methods, and the percentage of phenol by the method previously 
described (A., 1917, ii, 513), or that of Dawson and Mountford 
(T., 1918, 113, 923), and determining the D,?? of the mixture of 
cresols, the percentage of o-cresol present is given by 0°01280= 
100(@ —1°0388) —0°0386P, where O is the percentage of o-cresol, 
P that of phenol, and G the value of Dj}}. The percentage of 
p-cresol is then obtained by difference from 100. 

Finally, the authors reply to the criticisms of Dawson and 
Mountford (loc. cit) of the curves given in their last paper (com- 
pare A., 1918, i, 427). . G. 


Titration of Sugars. N. Scnoor. (Zettsch. Nahr. Genussm., 
1920, $9, 180—-182).—In the method described by Rupp and 
Lehmann (A., 1909, ii, 442) and Schowalter (A., 1919, ii, 172), the 
prescribed quantities of solutions must be employed in order that 
the tables may indicate the correct amount of dextrose. When 
an aliquot portion of the copper solution is titrated, the result 
must be corrected to the total volume before reference is made to 


the tables. W. P. S. 


Detection of Oxalic Acid and Lactic Acid and Differ- 
entiation from Tartaric Acid. Kurr Braver (Chem. Zeit., 
1920, 44, 494)—-When heated with a mixture of concen- 
trated sulphuric acid and resorcinol, oxalic acid yields a brilliant 
violet coloration, whilst tartaric acid and lactic acid give red 
colorations. Tartaric acid gives a yellow, oxalic acid a green, and 
lactic acid a red coloration when heated with dilute sulphuric acid 
(1:1) and resorcinol. The colorations obtained are less charac- 
teristic when the resorcinol is replaced by phloroglucinol, catechol, 
or quinol. W. P. S. 


A Reaction of Benzoic Acid Based on its Diazotisation ; 
Its Application to the Toxicological Detection of Atropine, 
Cocaine, and Stovaine. Marce: Guerser (Compt. rend., 1920, 
171, 40—41).—The following procedure gives a ready means of 
detecting as little as 0°0001 gram of benzoic acid, or of substances 
such as cocaine or stovaine which contain a benzoyl group, or of 
atropine which on oxidation yields benzoic acid. The small amount 
of material is placed on a watch-glass, three or four drops of nitric 
acid (D 1:49) are added, and the mixture evaporated to dryness 
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on a water-bath. The residue is taken up with one drop of a 
10% solution of stannous chloride, and after two or three minutes’ 
warming, the nitrobenzoic acids are reduced. The liquid is allowed 
to cool, and two drops of a 1% solution of sodium nitrite are added, 
and finally, three drops of a 1% solution of 8-naphthol in ammonia, 
when a bright orange-red precipitate is obtained if benzoic acid 
or one of the alkaloids mentioned above was originally present. 
The test may be confirmed by dissolving the azo-compound in 1 c.c. 
of concentrated sulphuric acid and pouring the solution into water, 
an orange-yellow colour resulting. 

For toxicological work, the test may be applied to the extracts of 
organs prepared by Stas’s method. W. G. 


Analysis of ‘‘Saccharin.’’ Oskar Bryer (Chem. Zeitt., 1920, 
44, 437—438).—To estimate o-benzoicsulphinide in commercial 
“ saccharin,” 1 gram of the sample is titrated with V/10-potassium 
hydroxide solution, using phenolphthalein as indicator; the per- 
centage quantity (x) is then calculated from the formula 

x= 2°01329 x e—100/0°09845, 
where c is the number of c.c. of V/10-solution used. The difference 
between the result and 100 gives the amount of p-sulphamino- 


benzoic acid present, provided other impurities are absent. 
W. P. S. 


Estimation of Acetaldehyde in Paracetaldehyde. F. von 
BrucHHAvusEN (A poth. Zeit., 1919, 34, 428—429)—A description 
of experiments in view to the adaptation of an iodometric method, 
similar to that employed by Romijn in the case of formaldehyde, 
for estimating acetaldehyde in paracetaldehyde, whereby only 
negative results were obtained. Richter’s sulphite method is best 
suited to the problem in question. CHEMICAL ABSTRACTS. 


Estimation of Phytin in Plant Extracts. Aveusr Ripps. 
(Biochem. Zeitsch., 1920, 108, 163—172).—Phytin can be pre 
cipitated more or less quantitatively in the presence of inorganic 
phosphates by copper acetate in acetic acid solution. Favourable 
results can only be obtained with definite concentrations of copper 
acetate and acetic acid. An extract from barley yielded 63°3% 
of the phytin-P,O, by precipitation with copper acetate in a 1% 
acetic acid. The same method accounted for 92°8% of the phytin 
in standard solutions of that substance. The phytin in an acetic 
— from peas could not be precipitated by copper acetate 
at all. 


A New Microchemical Reaction of Cystine Applicable 
to its Detection in Urinary Calculi. G. Denicis (J. soc. 
pharm. Bordeaux, 1920, 58, 8—12).—After pointing out the dis- 
advantages of the methods in use at present, the author describes 
the following modified Esbach method for the identification of 
cystine in urinary calculi. A small quantity (1 mg. or more) of 


ANALYTICAL CHEMISTRY. 


the powdered or finely shaved material is placed on a glass slide, 
moistened with a drop of concentrated hydrochloric acid (D at 
least 1°17 or 1°18) added at the outer edge by means of a pointed 
glass rod, and examined under the microscope without the use of 
a cover-glass. The groups of prismatic needles, which rapidly 
increase in number, are cystine hydrochloride, and can be dis- 
tinguished even with low magnification. After a few minutes, a 
drop of water is stirred in. The crystals will be observed to dis- 
solve. This is characteristic of eystine hydrochloride, and serves 
to distinguish it from uric acid, which is insoluble under these 
conditions. The solution is evaporated to dryness over a flame, 
the residue is cooled, covered with a slip, and a drop of water is 
added at the edge. The formation of hexagonal plates of cystine 
will be observed after a few seconds. Two photomicrographs are 
presented showing the crystalline forms described. 
CHEMICAL ABSTRACTS. 


Estimation of Urea by Means of the Carbon Dioxide 
Evolved by Urease. S. Parros (Biochem. Zeitsch., 1920, 103, 
292—-299).—An apparatus is described by means of which urea is 
estimated from the carbon dioxide evolved from it by urease. 
Estimations of urea in artificial preparations, as well as in urine, 
are described which show only an error of the order of about 1%. 


8. S. Z. 


Rapid Detection of Morphine in the Toxicological Analysis 
of Viscera. Luciano P. J. Pater (Anal. Soc. Quim. Argentina, 
1918, 6, 349—351).—_By means of the following method morphine 
was detected in the viscera after ingestion by the subject of only 
0002 gram: 120 grams of viscera are mixed with magnesia to a 
compact paste, which is completely dehydrated on the water-bath. 
The powdered residue is boiled with acetone; and the filtered 
extract treated with 2—3 c.c. of water and a few drops of acetic 
acid. The liquid is again filtered and evaporated on the water- 
bath. The residue containing the morphine is purified by treat- 
ment with 5% acetic acid, filtration, and extraction with boiling 
chloroform after addition of excess of ammonia. W. R. S. 


Reduction Potentials of Mixtures of Indigotin and 
Indigo-white, and of Mixtures of Methylene-blue and 
Methylene-white. W. Mansrietp Ciark (J. Washington Acad. 
Set., 1920, 10, 255—-270).—Measurements were made at 30° of the 
reduction potential of indigotinsulphonic acid and of methylene- 
blue solutions during titration with titanium trichloride over a 
considerable range of P,, values, from 1°55 to 8-58. To obtain the 
required values of the hydrogen-ion concentration, “buffer” salts 
Were used, consisting either of citrate or mixtures of this with 
other salts. It was found that the sharpness of the end-point 
depended on the P,, value of the solution. This accounts, perhaps, 
for the empirical observation of Knecht and Hibbert, that a sharp 
end-point in the titration of many dyes with titanium trichloride 
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can only be obtained in presence of such substances as tartrates, 
In the case of indigotinsulphonic acid, the reduction potential 
varied from +0°2076 at P,=1°55 to —0°1609 at P,,=8°58, and 
with methylene-blue from +0°3811 to —0°05 over the _ range. 
. H. R. 


Goiffon’s Colorimetric Method for the Estimation of Sterco- 
bilin. V. Borrien (Compt. rend. Soc. Biol., 1920, 83, 211—212; from 
Chem. Zentr., 1920, ii, 723).—In Goiffon’s method (this vol., ii, 399) a 
portion of the hydrobilirubin is carried down by the precipitate and 
remains on the filter. The accurate estimation of the substance 
is only possible when it has been isolated in the chemically pure 
condition, which has not been effected up to the present. For 
clinical purposes, methods such as that of Triboulet, which permit 
a rapid approximate estimation of the dye, are sufficiently accurate. 


H. W. 


Estimation of Albumin in Urine containing Pus. Luis 
Espinosa Tamayo (Bol. Lab. Mun. Guayaquil, 1920, 1, 33).— 
One hundred c.c. of filtered urine are treated with 1 c.c. of strong 
ammonia, stirred, and left to settle for a short time; in the 
presence of pus a gelatinous precipitate is formed, which is 
filtered off. The filtrate is treated with 20 c.c. of sodium chloride 
solution and 30% trichloroacetic acid to acid reaction; after half 
an hour’s heating on the water-bath the precipitate is collected 
on a tared filter, and the determination completed as in Scherer’s 
method. The albumin is easily filtered off. W. R. 8. 


Van Deen's Reaction and Hydrocyanic Acid. Luvctano P. J. 
Patet (Anal. Soc. Quim. Argentina, 1918, 6, 508—512).—Experi- 
mental proof is given that hydrocyanic acid, contrary to 
Selmi’s statement (Accad. Sci. Bologna, 1879), does not inter- 
fere with Van Deen’s reaction; on the other hand, potassium 
cyanide prevents the production of the blue coloration given by 
the reagent (hydrogen peroxide and tincture of guaiacum resin) in 
presence of fresh blood. This is shown to be due to the alkalinity 
of ordinary cyanide, as a positive reaction is obtained after 
neutralisation of the free alkali with acetic acid. Selmi’s negative 
results must be attributed to the alkalinity of the cyanide used. 

W. R. 8. 


The Carbon Dioxide Content as a Basis for Distinguishing 
Heated from Unheated Milk. Lucius L. Van Styxe and 
Ricnarp F. Keerer (J. Biol. Chem., 1920, 42, 41—45).—It 
appears that normal unheated milk seldom, if ever, has a vol. % 
of carbon dioxide lower than 3-5—3. Pasteurisation reduces this 
value to 2°5 or less. Therefore, it appears safe, in general, to 
assume that milk containing less than 2°5 or 3 vol. % of carbon 


dioxide has been heated to the temperature of pasteurisation. 
J. C. D. 
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Arc and Spark Spectra and the Periodic System. Inco 
W. D. Hacku (Astrophys. J., 1918, 48, 241—255).—A survey of 
the relations among number and intensity of lines in the arc and 
spark spectra and the #.M/.¥/. and valency of elements. It is shown 
that elements of high electro-potential give few lines, elements of 
weak electro-potential give many lines, and that elements with a low 
polar number (1—3) show very intense lines, whilst those with a 
high polar number (above 5) show lines of weak intensity. The 
spectrum is thus not the result of a number of homogeneous atoms, 
but the average result of different atoms or atom species. Thus the 
elements with strong /’.J/./’. have few species of atoms, the electrons 
being arranged in a few definite positions, whilst elements of weak 
i.M.F. have many species, the electrons being arranged in a variety 
of systems. The paper contains also a spiral arrangement of the 
periodic system from which the new periodic table is derived (A., 
1918, ii, 306, 396). CHEMICAL ABSTRACTS. 


Spectrum of Hydrogen Positive Rays. G. P. THomson 
(Phil. Mag., 1920, [vi], 40, 240—247).—The positive ray spectrum 
of hydrogen has been examined under varying conditions in the dis- 
charge tube, whereby the proportion of atoms and molecules was 
varied over a wide range. The experiments show that the Balmer 
series is produced when positively charged hydrogen atoms pass 
through hydrogen as positive rays. The second spectrum is produced 
when positively charged hydrogen molecules pass through hydrogen 
as positive rays. ‘The failure of Stark and Wilson to find the 
Dippler effect for the second spectrum of hydrogen is probably to 
be explained by the absence of molecules in the positive rays used. 
In certain circumstances a great change can be made in the nature 
of the positive rays given by a discharge tube by subjecting it to 
4 magnetic field. J. F. 8. 


Krypton and Xenon. J. N. Contig (Proc. Roy. Soc., 1920, 
[4], 9'7, 349—354).—A number of hitherto unmeasured lines have 
been observed in the spectra of xenon and krypton. The lines are 
observed with a fairly strong discharge, but still more are visible 
when a Leyden jar is placed in the circuit. It was found impossible 
to photograph the lines, which were therefore directly measured. In 
the case of xenon, 44 lines are recorded between AA 7121 and 6036, 
and with krypton 35 lines between AA 6768 and 5718 are measured. 
The lines are all of low intensity, but in the case of one experiment 
with xenon with a jar discharge the following brilliant lines were - 
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seen: AA 6880 (5), 6730 (5), 6669 (5), 6470 (7), 6318 (8), 6179 (8). 
It was observed that after passing a heavy current for some hours 
the xenon entirely disappeared and the tube became vacuous. This 
occurred with krypton and hydrogen, but with the difference that 
in the latter cases the gas was regained when the metal splashes 
were heated, whilst with xenon no gas could be recovered on heating 
the tube, electrodes, or splashes. The disappearance of the xenon 
occurs most readily with platinum electrodes, and aluminium and 
copper come next. No gas is evolved when the splashes are dissolved 
in acid or alkali, consequently there is no formation of a compound 
corresponding with a hydride, unless this, on treatment with 
alkali, forms an alkali xenate. J. F. 8. 


Revision of the Series in the Spectrum of Barium. 
F. A. Saunpers (Astrophys. J., 1920, 51, 23—36)—A study of 
photographs taken by A. 8. King of vacuum furnace spectra leads 
to the revision and extension of the known spectrum of barium. 
CHEMICAL ABSTRACTS. 


Character of the Absorption Spectra Produced by the 
Electric Furnace. II. The Zeeman Effect ior Electric 
Furnace Spectra. III. Electric Furnace Spectra of Cobalt, 
Nickel, Barium, Strontium, and Calcium in the Region 
of Greater Wave-length. Arruur 8. Kine (Asirophys. J., 1920, 
51, 13—22, 107—-120, 179—-186).—I. By placing a plug of graphite 
in the middle of a vacuum tube furnace a continuous spectrum 
depending on the temperature was produced with which the pure 
absorption spectra of barium, calcium, cobalt, iron, and titanium 
were studied. Those lines which are most intense in emission spectra 
were not always the strongest in absorption spectra. The absorp- 
tion at each temperature stage corresponded with the emission 
spectrum several hundred degrees lower. By placing the plug beyond 
the middle of the furnace mixed spectra were obtained which 
should help to explain stellar spectra containing both bright and 
dark lines. II. The Zeeman effect noted in spark spectra has been 
closely checked by a study of the vacuum furnace emission and 
absorption spectra of iron in a magnetic field. III. The infra-red 
spectra for cobalt, nickel, barium, strontium, and calcium are tabu- 
lated. The lines that appear in the are spectra above a certain 
minimum intensity usually appear in the furnace spectra, but not 
always in the same relative strength. The rules that hold for the 
visible spectrum as to change in intensity of the lines with 
temperature change hold for the infra-red. 


CHEMICAL ABSTRACTS. 


Absorption Spectra of the Nitric Esters of Glycerol. 
Extiot Quincy Apams (J. Amer. Chem. Soc., 1920, 42, 
eg oy theoretical consideration of the work of Hepworth 
(T., 1919, 115, 840). It is shown that in plotting absorption 
spectra the use of the logarithm of the specific or molecular extine 
tion-coefficient should be avoided, since it tends to obscure the rela- 
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tionship between absorption and constitution. The designations 
a- and B- applied by Will (A., 1908, i, 384) to the two mononitrates 
derived from glycerol should be interchanged. It is possible that 
the “ glycidnitrat’”’ described by Nef (A., 1905, i, 3) is glyceryl 
orthonitrate. The absorption spectra of the nitric esters of glycerol 
as given by Hepworth (loc. cit.) can be completely accounted for on 
the assumption that each nitrate radicle has an absorptive effect 
dependent on its location in the molecule, but independent of the 
presence or absence of other nitrate radicles. The absorptive effect 
of the nitrate radicle is about 1°5 times as great when it replace» 
the 8-hydroxyl of glycerol as when it replaces an a-hydroxyl group 
J. F. 8. 


Dissociation of Iodine Vapour and its Fluorescence. Sv. 
Lanpav and Ep. Strenz (Phil. Mag., 1920, [vi], 40, 189—197).—The 
fluorescence of iodine vapour at low pressure has been examined 
with the object of ascertaining the effect of temperature and disso- 
ciation on it. It is shown that raising the temperature does not 
produce as great an effect on the fluorescence of iodine vapour as 
has hitherto been thought. Fluorescence has been observed at tem- 
peratures above 800°. Dissociation destroys both the fluorescence 
and the resonance spectra. Thus the complicated vibrating system, 
corresponding with thousands of absorption lines in the visible part 
of the spectrum, is not inherent in the atom, but in the molecule. 
The structure of the atom should therefore be relatively simple. 
This idea is perfectly in accord with other facts obtained from a 
study of the fluorescence of vapours. It appears nearly certain 
that the absorption lines, which are so characteristic for diatomic 
iodine and so sensitive to the action of monochromatic light, do not 
belong to the absorption spectrum of monatomic iodine. J.F.S. 


Radiating Potentials of Nitrogen. H. D. Smyrna (Physical 
Rev., 1919, 14, 409—426).—The author has derived an equation 
for making accurate corrections for the distribution of velocities 
among the impacting electrons which are used to obtain radiating 
potentials. This correction applied to the results obtained on the 
radiating potentials of nitrogen has given the following values: at 
8'29+0°04 volts a strong resonance, at 7°3 volts a doubtful reson- 
ance, at 6°29 +0°06 volts strong resonance at low pressures. The 
first value is probably connected to the Lyman doublet wave-lengths 
1492°8 and 1498-8 A.U. by the relationship P.D. xq=hv. The 
author finds some difficulty in identifying the other potentials accu- 
rately with nitrogen lines. On an assumption identifying the last 
resonance potential (that is, at 6-29 volts) with a line of wave-length 
from 2000 to 3000A.U. coming from neutral atoms, it is estimated 
that the upper limit for the heat of dissociation of the nitrogen 
mol. is 190,000 cals. per gram-mol. CuEemMicaL ABSTRACTS. 


The Relative Activity of Radium and the Uranium with 
which it is in Radioactive Equilibrium. J. H. L. Jounsrone 
and B. B. Botrwoop (Phil. Mag., 1920, [vi], 40, 50—67).—A re- 

19—2. 
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determination of the ratio of the a-activity of uranium, in equil- 
ibrium with its disintegration products, to that of the uranium (UL 
and UII) alone gave 4°73, in good agreement with Boltwood’s trst 
value, 4°69. The comparison was made with very thin films of the 
material, and in the case of the mineral, which was a selected speci- 
men of uraninite from Spruce Pine containing 73% of uranium, the 
result was corrected for loss of emanation, and for thorium (1-9% 
ThO,) present. The ratio of the a-activity of the radium itself to 
the uranium in the mineral was found to be 0°488, ascompared with 
the first value, 0°45, and is far lower than the value, 0°57, deduced 
from the two-thirds power of the range of the respective a-rays 
emitted, if the transformations involved were simple and direct. 
However, the first ratio, 4°73, is in excellent agreement with the 
value so calculated on the experimental datum that the branch 
actinium series contributes 0°28 to it. The last corresponds with a 
proportion of 8% of the uranium forming actinium and 92% 
radium. Now the two schemes proposed by Soddy and Cranston 
(A., 1918, ii, 211) for the origin of the actinium series require a 
ratio 0°55 and 0°53, according as the branch occurs at UI or UII, 
instead of the experimental value 0°488 already cited, if the actin- 
ium branch is 8%. Or, for the experimental value to be accounted 
for, an actinium branch of 26 or 14% respectively is required. 
Various possibilities are discussed without clearing up the discre- 
pancy (compare Hahn and Meitner, this vol., ii, 147). F. $. 


Resonance and Ionisation Potentials for Electrons in the 
Monatomic Gases, Argon, Neon and Helium. UH. C. 
RentscH_eR (Physical Rev., 1920, 14, 503—515).—With special 
precautions for eliminating impurities from the electrodes the 
author, using two methods (that of Tate and one similar to Lenards’ 
first method), determined the resonance and ionisation potentials for 
argon, neon, and helium. He found ionisation potentials for helium 
to be about 26 volts, for neon about 19°5 volts, and for argon about 
17 volts. Resonance potentials were only observed for the case of 
argon at about 12 volts. The accuracy of the values found is not 
great, as no correction was made for the initial velocities of the 
electrons. CuEeMIcaL ABSTRACTS. 


Ionisation and Resonance Potentials for Electrons in 
Vapours of Lead and Calcium. F. L. Mouter, Paur D. Foor, 
and H. F. Stimson (Phil. Mag., 1920, [vi], 40, 73—79).—The 
metal is boiled at low pressure in a tube containing a Wehnelt 
cathode surrounded by a cylindrical grid and a plate, a variable 
potential to accelerate the electrons being applied between the 
cathode and the grid, and a small retarding field between the 
grid and the plate. A sudden increase in the electron current 
leaving the cathode as the accelerating potential is increased shows 
when the ionisation point is reached. The “ partial current,” grid 
to plate, decreases when the electrons near the grid tose their 
velocity by inelastic collisions, as is the case when the velocity 
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exceeds the resonance potential. For lead, a mean value of 1°26 
volts for the resonance potential and 7:93 volts for the ionisation 
potential was obtained, which, by the quantum relation, correspond 
with wavelengths 9800 A. and 1550 A. For calcium, two 
resonance potentials, at 1°90 and 2°85 volts, were found, the first 
being more prominent, and an ionisation potential of 6°01 volts. 
These are associated with the wave-lengths 6572°78 A. (1°877 volts), 
4226°73 A. (2°918 volts), and 2027-56 A. (6-081 volts). F. S. 


Electrical Conductivity of Mixtures of Salts in the Fused 
and Solid States. C. Sanponnin1 (Gazzetta, 1920, 50, i, 289—321). 
—Using the arrangement devised by Kohirausch, the author has 
measured the electrical conductivities of various binarv mixtures 
of salts belonging to each of the three groups: (1) mixtures the 
components of which are miscible in the fused, and, maybe, also 
in the solid, state, but do not combine; (2) mixtures forming com- 
pounds decomposed on fusion; (3) mixtures forming one or more 
compounds stable in the fused condition. The systems examined 
were: (1) PbCl,-PbBr,, AgCl-AgBr, NaNO,-KNO,, NaCl—KCl. 
(2) AgCl-TICl, NaCl-CaCl,. (3) AgNO,-TINO,, KCl-CaCla, 
TICI-CdCl,, KCI-CdCl,. 

The conductivities of the fused mixtures are in all cases found 
to be lower than the values calculated from the law of mixtures. 
With certain pairs, the conductivity isotherms exhibit minima, 
this occurring principally when the components combine. Such 
minima do not, however, correspond always with the compounds 
formed, and with the system NaCl-CaCl, a minimum conductivity 
occurs at a temperature at which, according to thermal analysis, 
the compound formed by the two salts is completely dissociated, 
and at a composition far different from that of the compound. 

From the values of the specific conductivity alone, certain deduc- 
tions cannot be drawn, since variations of volume taking place 
during reciprocal dissolution of the two salts result in variation 
of the ionic concentrations. The author has therefore determined 
the densities of the following typical fused mixtures of salts: 
NaNO,-KNO., NaCl-KCl, NaCl-CaCl,, and KCl-CaCl,. In these 
cases, the variation in specific gravity occurring during mixing is 
very small, even when the presence of complex molecules in the 
fused mass may be assumed. 

The equivalent conductivities for these mixtures have been calcu- 
lated, the changes in density being taken into account. With 
those pairs of salts for which compounds exist in the fused mass, 
the differences between the observed and calculated conductivities 
are certainly the more marked, but the isotherms in general exhibit 
no singular points corresponding with the compositions of the 
compounds, although with KCl-CaCl, this is approximately the 
case. 

_ Conductivity measurements have also been made on the follow- 
ing solid mixtures: PbCl,_PbBr., AgCl-AgBr, and AgCl-TICl. 
The results obtained show that, when the solidified salt’ mixtures 
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consist of solid solutions which may be regarded as perfectly homo- 
geneous, the phenomena encountered with mixtures of aqueous 
solutions or of fused salts having a common ion are repeated, the 
electrical conductivity being less than the calculated value. For 
the system TICI—-AgCl, the conductivity curve exhibits a maximum 
coincident with the eutectic concentration (compare Benrath, A., 
1909, ii, 12; Benrath and Wainoff, A., 1911, ii, 847), whereas the 
formation of solid solutions being excluded in this system, the 
presence in the mass of a double salt should produce a diminu- 
tion, and not an increase, in the conductivity. The probable cause 
of this increase lies in a diminution of the internal friction, which, 
for a given isotherm, will be the lower as the temperature 
approaches more nearly the melting point. a. Bs P. 


The Rectifving Contact Galena-metal. Artificial Sensi- 
tisation and Different Remarks. C. Frorisson (Compt. rend. 
1920, 171. 106—108).—Artificial sensitisation produces the rectifi- 
cation B in specimens of calena having a slight original rectification 
A. Various methods of promoting this change were examined. 
The metal used for the contact is platinum. UHeatine in an atmo- 
sphere of nitroven has. as a rule, no effect, althouch in a few 
cases the rectification RB was produced. The action of air at high 
temperature not onlv did not produce the rectification RB, hut 
tended to destroy it in specimens where it was apparent. The 
action of pure dry sulphur dioxide was very irregular, but sulphur 
vapour in a current of nitrogen almost invariably caused marked 
sensitisation. Selenium was similar, but much less marked in it: 
action. In all these cases where sensitisation occurred, a very thin. 
superficial laver was apnarently produced. which probably contained 
more sulphur than lead sulphide. the sulphur being present either 
in combination or in solid solution. The presence of this layer in 
naturally occurring sensitive galenas is discussed. W. G. 


Anode Corrosion of Lead in Sodium Hydroxide Solutions. 
O. W. Brown, C. O. Henke, and L. T. Suita (7. Physical Chem.. 
1920, 24, 367—378).—The corrosion of lead anodes during the 
electrolysis of solutions of sodium hydroxide of various concentra- 
tions kas been examined at 20°, 60°. and 75°, using current 
strengths of various values and an £.M.F. of about 3 volts. It 
is shown that the amount of corrosion increases rapidly with 
increasing temperature; thus, using a solution of 152 grams of 
sodium hydroxide per litre, the amount of corrosion is 4°5% of the 
theoretical at 20°, 98-3% at 60°, and theoretical at 75°. At all 
temperatures, the corrosion increases with increasing concentration 
of sodium hydroxide to a maximum, which is reached at 152 grams 
per litre, and then falls, with a further increase in concentration. 
Thus at 60° the following fractions of the theoretical amount of 
corrosion are observed with the given concentrations: 35 grams; 
litre, 5°7%; 71 grams/litre, 49°3%; 110 grams/litre, 96-4% 
152 grams/litre, 98°3%; 192 grams/litre, 58°5%; 220 grams/litre, 
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615%; and 304 grams/litre, 37°7%. The current efficiency 
increases rapidly with increase of temperature; this is especially 
marked where the concentration is 152 grams/litre and the current 
density 4 amperes/sq. dem. The discharge potentials and the 
total polarisation have been determined for various current densi- 
ties at 75° for a solution containing 152 grams/litre. It is found 
that there is 100% corrosion when the bath tension is low (0°2—0°3 
volt), and a low corrosion when the voltage is high, 3:2. The 
total polarisation increases from —0°179 volt with a current density 
1:56 amperes/sq. dem. to — 2-484 volts with 4-22 amperes/sq. dem. 
When the anode is corroding properly, the discharge potential is 
about 0-2 volt, but when it ceases corroding, the discharge potential 
rises to —1°317 volts. J. F. 8. 


Ballo-electricity, Molecular Forces, and Electrical Forces. 
J. Trause (Ann, Physik, 1920, [iv], 62, 165—172. Compare 
Christiansen, A., 1919, ii, 385).—A theoretical paper in which the 
author considers the results of Christiansen’s work. It is shown 
that the ballo-electric charge of solutions runs parallel with the 
surface tension ; aballistic substances are shown to be without effect 
on the surface tension, whilst cataballistic and anaballistic substances 
have considerable influence on the surface tension of the solvent. 
In the case of homologous series of organic acids and bases, it is 
shown that there is a continuous increase in the surface tension 
and the ballo-electric charge of the solutions with increasing mole- 
cular weight. It is shown that the molecular forces and the forces 
of cohesion, like the chemical affinity, are electrical in origin. 


J. F. S. 


Mobility of the Electrolytic Ions. M. Born (Zeitsch. Physik., 
1920, 1, 221—-249).—A mathematical paper. An expression is 
deduced for calculating the radii of the ions. The radii of the 
alkali metal ions and the halogen ions have been calculated to be 
somewhat less than 10-8 cm. It is further shown that the magni- 
tude of the radius increases with the atomic number of the atom 
from which the ion is formed, and, for the same atomic number, 
that the radius increases with the magnitude of the charge carried 
by the ion. CHEMICAL ABSTRACTS. 


Magnetic Susceptibilities of Quartz, Tellurium, and some 
Holmium Compounds. GiLiis Wistranp (Diss. Uppsala, 1916, 
56 pages).—Samples to be tested were fastened to a glass plate 
which could be moved in and out of a magnetic field produced by 
two Ruhmkorff coils. The effect of forces acting on the samples 
was determined by weighing. The sample was hung by a fine 
copper wire, 1 metre long, to the underside of the pan of a precision 
balance, the sample hanging free between the electromagnetic 
poles. Samples investigated were two clear quartz cylinders about 
10 cm. long, and practically free from iron, a bar of tellurium 
about 4 cm. long, commercial samples of ferric hydroxide, man- 
ganese dioxide and manganese sulphide, and ferric oxide, made by 
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heating ferric hydroxide; holmium oxide was tested in three frac. 
tions, because of the varying presence of other rare metals; the 
nitrate and chloride were also investigated. Similar determinations 
for comparison were made on water in a thin glass tube. The 
author found the specific magnetic susceptibility (z,) of water 
corrected for air to be —0°7260x10-®, for quartz in vacuum 
—1°070 x 10-°, for tellurium —1'70x10-°, for ferric hydroxide 
123°8 x 10-®, for ferric oxide 60:7 x10-°, for manganese dioxide 
37°3x 10-8, and 64:80x10-® for manganese sulphide. 2z,= + 
132-6 x 10-® and +172°0x10-® for holmium nitrate and chloride 
respectively, which gave 51:4 as the value of the “ magneton” 
number of holmium. 2,=+243x10-® was the average of the 
three fractions of holmium oxide, the fractions giving 51°4, 50°7, 
and 51°5, respectively, as the magneton numbers. 
CHEMICAL ABSTRACTS. 


Calorimetric Method for Standardising Thermometers 
by Electrical Energy. Turoporr W. Ricnarps and Sersuro 
Tamaru (J. Amer. Chem. Soc., 1920, 42, 1374—-1377).—Thermo- 
meters may be standardised by immersing them in a calorimeter 
containing a known amount of water at a measured temperature, 
and adding measured amounts of heat by allowing a known electric 
current of suitable voltage through a definite resistance to enter the 
liquid, thus adding a measured quantity of electrical energy. The 
rise of temperature can then be calculated and compared with the 
temperature registered by the thermometer. This method is 
capable of giving results of the greatest accuracy. As an example 
of the method, a measured quantity of electrical energy was added 
nine times in succession to a calorimeter (adiabatic) containing a 
Beckmann thermometer. The readings were 2°0505°, 2-5555°, 
3°0510°, 3-5475°, 4°0440°, 4:5375°, 5°0320°, 5°5225°, and 6-0080°. 
Allowing for the difference of specific heat of water, the error in 
the thermometer is found to be +0°0102° between 2°55 and 3°05, 
and so on. J. F. S$. 


The Expansion of Saturated Vapours. G. Brunar (Compt. 
rend., 1920, 171, 162—164).—A mathematical discussion of the 
subject. W. G. 


Specific Heat of Saturated Vapours and Entropy-tempera- 
ture Diagrams of Fluids. Atrrep W. Porter (Phil. Mag., 
1920, [vi], 40, 211—212).—The author discusses some points in a 
paper under the above title by Ewing (this vol., ii, 412). It is shown 
the specific heat of the saturated vapour in the case of sulphur 
dioxide can be positive, and that the inversion temperatures are 
97°5° and 114°. The entropy of a liquid is not /;C,.dT/T, where 
Cy is the specific heat at constant pressure, even with the proviso 
that the value of C, must be taken at saturation. The value of Cp 
must be replaced by K,,, the specific heat of saturated liquid. The 
difference between (, and K,, is negligible at temperatures suffi- 
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ciently remote from the critical temperature, but it tends towards 
+infinity as the critical temperature is approached. The relation 
between the two quantities is K,=C,—T7(8v/57),.dp/dT, or, in 
terms of the specific heat at constant volume (C,), it may be ex- 
pressed K,»=C,—T(8p/57), /(5p/8T), . ds/dT, where s is the specific 
volume of the liquid at saturation. The values of X,, for sulphur 
dioxide are given for the range — 20° to 155°5°, and it is shown that 
K, is not a linear function of the temperature even in regions 
remote from the critical region. J. F.S. 


Method of Suppressing the Correction of Temperature 
in the Determination of Melting-points. Maurice Francois 
(Bull. Soc. chim., 1920, [iv], 27, 528—536).—The apparatus used is 
a long-necked flask having two side- tubes, one near the bulb and the 
other being the continuation of the neck of the flask. These two 
side-tubes are joined by a vertical tube, which is continued upwards 
and expanded into a bulb. The flask and vertical tube are filled with 
oil to just above where the elongated neck joins the vertical tube. 
The material under examination is placed at the closed end of a 
long capillary tube, which is then bent back on itself. This tube is 
attached to the bulb of a thermometer, which is then placed in the 
vertical tube connected with the flask, the scale of the thermometer 
thus being in the oil. By this means a correction for exposed stem 
is avoided. A simple arrangement of mirrors is described by means 
of which it is possible to read the thermometer and observe the 
material in the melting-point tube simultaneously through one 
telescope. 


Estimation of Impurities by means of the Melting-point 
Curve. Watrer P. Waite (J. Physical Chem., 1920, 24, 393—416). 
—A theoretical discussion, accompanied by practical examples of 
methods of determining melting points and the estimation of im- 
purities from the melting-point curves. It is shown that freezing 
points are more accurately determined by immersing the thermo- 
meter in the substance than by the capillary tube method. If, in 
addition, the form of the freezing-point curve is observed, an indi- 
cation of the amount of impurity present is obtained, which is inde- 
pendent of all previous knowledge or uncertainty as to the melting 
point of the pure substance and even of the absolute accuracy of 
the thermometer. If the determinations are a control of a purifica- 
tion process, there is also a saving of time and the avoidance of 
certain chances of error. Smallness of dimensions of the melting 
tube diminishes local temperature differences, and is very often a 
superior substitute of the stirring rod. It also economises both time 
and material. A small thermocouple or cell of several couples is 
very useful with small test samples. The complications, usually 
almost negligible, arising from specific heat, uneven temperature, 
and other causes are considered, and suitable experimental 
arrangements are suggested for removing them. J. F. S. 
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Reduced Transition and Freezing Points. J. Narsuvrr 
(Physikal Zeitsch., 1920, 21, 341—-349).—A mathematical paper, in 
which a number of relationships between the transition temperatures 
and melting points of substances respectively are deduced. It is 
shown that at similar reduced temperatures the ratio between the 
transition affinity or the fusion affinity and the heat of transition 
or the heat of fusion of substances at the transition temperature or 
the melting point, @, respectively is the same for all substances, 
A',/U'e@ = A’»/U"e. The ratio between the transition or fusion 
affinity and the transition or fusion temperature, @, for similar 
reduced temperatures is the same for all substances with the same 
entropy value, Se. A’,/@ = A’,/@’. <A similar relationship 
exists between the heat of transition or the heat of fusion and the 
corresponding temperature, U’,/®’ = U”,./@". The heat of fusion 
or transition may be calculated from the vapour pressure of the 
supercooled liquid or solid substance, or that of the labile and stable 
modifications by means of the formula 

Ue = 2RO¢g/(1 — $?) . log.p,/p;. 
The vapour-pressure curves of a supercooled liquid may be deduced 
if the vapour-pressure curve of the solid is known or vice versa. The 
ratio of the vapour pressure of the supercooled liquid and solid or 
the labile and stable modifications of a substance at the same 
reduced temperature is the same for all substances, p,' / p,'= po" | p,'. 
Aa similar reduced temperatures the relationship *@'/p4 |p, - 


'p,'/p;" holds for supercooled and solid substances or for the 
rath? and stable modifications of a substance. The formule have 
been applied to the known data for benzene, water, and the halogen 
derivatives of benzene, and shown to hold very exactly. J. F.S. 


Practical Method of Determining the Boiling Point, with 
Small Amounts of Substance. Vicror Arrecuine (Soc. Chim. 
Argent., 3, 133 [reprint]).—The apparatus consists essentially of a 
small test-tube, 80—-85 mm. long and 9 mm. in diameter, having a 
loose inner tube open at one end and a bulb at the other end, being 
about 5 mm. in diameter and 52—54 mm. long. This inner tube is 
first filled with mercury to within 1 mm. of the top, and the liquid 
under examination is added. This tube is inverted into mercury 
in the test-tube, which is then filled with glass beads and closed 
with a metal cap. The whole apparatus is placed against the bulb 
of a thermometer and slowly heated in a bath of a suitable 
liquid. The temperature is read on the thermometer, when the 
mercury is at the same level in the test-tube and the inner tube. 
Certain corrections, all very small in amount, must be made for the 
vapour pressure of mercury and for the error produced by excess 
of liquid in the inner tube. Formule are given for calculating 
these. The method is only applicable for liquids having boiling 
points below 210°. W. G. 

Spontaneous Evaporation. Harry B. Weiser and Evererr E. 
Porter (J. Physical Chem., 1920, 24, 333—341).—The present 
paper records the results of a repetition of some of Babington’s 
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experiments (Proc. Roy. Soc., 1859, 10, 132) on the spontaneous 
evaporation of solutions. In this paper it was stated that solutions 
of potassium ferrocyanide, potassium tartrate, copper sulphate, and 
potassium chlorate evaporated more rapidly than pure water under 
the same conditions. A number of experiments have been made 
with solutions of these substances of various concentrations, and the 
rate of evaporation determined. It is shown that to obtain repro- 
ducible results the containers must be scrupulously clean, and that 
they must be slowly rotated on a revolving platform. Crystallisa- 
tion must all take place on the base of the dish, and there must 
be no creeping. It is shown that in all cases, even with saturated 
solutions, the evaporation is slower than with pure water. Taking 
the precautions mentioned, this method may be used for obtaining 
a fairly accurate measurement of the relative lowering of the vapour 
pressure of various substances. A number of comparison experi- 
ments on the evaporation of solutions of sulphuric acid and chrom- 
ium trioxide indicate that the latter exists in dilute solution chiefly 
as dichromic acid, as was pointed out by Ostwald from other 
considerations. J. F.S. 


Vapour Pressures of certain Substances : Chloropicrin, 
Cyanogen Bromide, Methyldichloroarsine, Phenyldi- 
chloroarsine, Diphenylchloroarsine, and Arsenic Tri- 
chloride. G. P. Baxter, F. K. Bezzenspercer, and C. H. Wi son 
(J. Amer. Chem. Soc., 1920, 42, 1386—1393).—The vapour pressures 
of the substances named in the title have been determined at a series 
of temperatures by the air current method, except in the case of 
arsenic trichloride at higher temperatures, where the static method 
was employed. The vapour pressure in all the cases can be ex- 
pressed by a formula of the type log p=A + B/(273+4 14); values of 
4 and B have been deduced in each case. The following equations 
and values actually measured have been obtained: chloropicrin, 
log p= 8°2424 —2045°1/273+¢#; —20°, 150 mm.; —19°, 1°70 mm.; 
-18°, 1°90 mm.; 0°, 5°71 mm.; 10°, 10°37 mm.; 15°, 13°82 mm.; 
20°, 18°31 mm.; 25°, 23°81 mm.; 30°, 31°10 mm.; 35°, 40°14 mm. ; 
cyanogen bromide, log p=10°3282—2457°5/273+4#; -—17°3°, 5°9 
mm.; —15°5°, 6°3 mm.; 0°, 21°2 mm.; 15°, 63°3 mm.; 25°, 119°5 
mm.; 35°, 223°5 mm.; wmethyldichloroarsine, log p=8'6944— 
2281°7/273-+t; —17°, 0°60 mm.; —16°8°, 0°61 mm.; —15°, 0°71 
mm.; 0°, 2°17 mm.; 15°, 5°91 mm.; 25°, 10°90 mm.; 35°, 19°33 
mm.; phenyldichloroarsine, log p=9°150 —3164/273++#; 0°, 0°004 
mm.; 15°, 0°014 mm.; 25°, 0°035 mm.; 35°, 0°076 mm.; 45°, 0°159 
mm.; diphenylchloroarsine, log p = 7°8930 — 3288/273+t; 25°, 
0:0003 mm.; 45°, 0°0039 mm.; 55°, 0°0065 mm.; 65°, 0°0148 mm. ; 
75°, 0°0282 mm. ; arsenic trichloride, log p=7'5183 —1720/241°2+¢; 
0°, 2°44 mm. ; 25°, 11°65 mm. ; 35°, 19°53 mm. ; 50°, 40°90 mm. ; 60°, 
64 mm.; 70°, 97 mm.; 80°, 145 mm.; 90°, 211 mm.; 100°, 301 
mm. The following heats of vaporisation have been calculated by 
means of the Clausius-Clapeyron formula, 

L - T . dp/dt( Ven. aa V siq.—sotta)> 
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Chloropicrin, 35°, 6°77 ; 0°, 7°10; cyanogen bromide, 35°, 8°08; 0°, 
8°60; arsenic trichloride, 100°, 6°86; 50°, 7°29; 0°, 7°42. An 
accuracy of a few per cent is claimed for the numerical values. 

J. F.S. 


Determination of the Last of the Three Functions which 
Define the Equation of State of Ethyl Ether. E. Aniis 
(Compt. rend., 1920, 171, 154—156).—The values of the functions 
zand , which define the equation of state of ethyl ether (compare 
this vol., i, 418), have been determined, and it is necessary only to 
determine the values of a for the equations v,=R7'.«(a+ y,)/8P.o 
and v»=RT'.2(a+yo)/8P.&. Using the values obtained experimen- 
tally by Young for the liquid state, it is possible to calculate the 
numerical values of a for each 10° and to find an expression which 
represents this function : 

a=a,+(1—-71)?/10°, 
where @ =(A + Br + Cr? + Dr®)/0:0073688 and the value of a, is given 
by m= RT (a, + 2)/8P, which gives a,=0°09809. 

The results calculated from these formule are in close agreement 
with those found experimentally by Young. W. G. 


Equation of State. M. P. AppLesey and D, L. Cuapman (Phil. 
Mag., 1920, [vi], 40, 197—-200).—The mean kinetic energy of trans- 
lation of a molecule can no longer be assumed to be proportional 
to the temperature, and consequently the dynamical definition of | 
temperature must be abandoned. From this point of view the 
authors deduce a new equation of state. They start with the 
assumption ‘“‘ that in a closed space which contains a large number 
of similar molecules the ratio of the number of molecules per unit 
volume whose potential energy is A to the number of molecules per 
unit volume whose potential energy is zero is given by the expression 
e~4/k, in which k is the gas constant for a single molecule and ¢ the 
thermodynamic temperature.” The final form of the equation 
deduced is [Pb'/(e?*/*t—1)]+Pb'/2=3mV2/2, in which m is the 
mass of a single molecule of the gas and 5’ the volume of fluid 


displaced by the molecule. J. F. 8. 


Equation of Condition. C. Diererict (Ann. Physik, 1920, 
[iv], 62, 75—-94).—A theoretical paper, in which the author con- 
siders the pressure isothermals obtained by Young (A., 1899, ii, 633) 
for isopentane and by Amagat (A., 1893, ii, 152) for carbon dioxide. 
It is shown that the difference between the ideal saturation work, 
Aig=RT log, vz/v,, and the actual work, 4,=p,(v,—v,), is given by 
the expression (a—RTv;) (S;—S.), in which S, and S, are the 
saturation densities and a a constant which is determined by the 
critical data alone. J. F. 8. 


Correspondence of Substances in the Solid State. Fux 
Micuaup (Compt. rend., 1920, 171, 241—243).—The law of corre 
sponding states has been generalised by making coincide certall 
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homologous points instead of the critical points (compare Curie, 
Arch. Sct. phys. nat., 1891, 26), and taking as specific units 
the co-ordinates of these points. There exists such a point in the 
solid region which is particularly useful. It has been shown that 
the specific heat, C, tends towards zero as the absolute temperature, 
1, approaches zero. Consequently, C/77=0 when 7=0, and it also 
tends towards zero for 7=2, and in consequence it must pass 
necessarily through a maximum, and it is this point, where the 
temperature is 7», that is taken as a centre of correspondence. 
Thus the law of Dulong and Petit is only exact when the sub- 
stances are taken in their corresponding states, as just defined, 
that is, at the absolute temperatures proportional to the tempera- 
tures 7',. It further results that the atomic entropies, at 
temperatures proportional to the temperatures 7, are equal. 
These facts are demonstrated in the cases of aluminium, silver, 
copper, lead, and zinc. W. G. 


Calorimetric Procedure for Determining the Heat of Slow 
Reactions. I. Analysis of Partially Concurrent Heat 
Effects. Freperick Barry (J. Amer. Chem. Soc., 1920, 42, 
1295—1308).—A theoretical paper in which the method of extra- 
polating, from a time-temperature change curve of two concurrent 
reactions, the temperature change of a single process is developed. 
In the case of the inversion of sucrose by acid, the heat changes 
are two: (1) heat of solution of the solid sucrose in the acid solu- 
tion, and (2) heat of inversion. This case is considered as well 
as the cases where there is concurrent heat reaction in the same 
sense, that is, both exothermic or both endothermic, and concurrent 
heat reactions in opposite senses, as in the case of sucrose and 
dilute acid. Equations are developed whereby extrapolation of 
the desired heat change may be made from the experimental 
curves. J.F.S. 


Thermochemistry of Hydrocarbons according to P. W. 
Zubov’s Data. W. Swierostawski (J. Amer. Chem. Soc., 1920, 
42, 1312—1321. Compare this vol., ii, 470).—A theoretical paper 
in which the values recalculated by the author from Zubov’s data 
(loc. cit.) are critically examined. By analysis of the equations 
for the combustion of hydrocarbons, the terms (y+w—2z)=Y and 
(t+w—z—w)=X are obtained, which correspond respectively 
with the heats of combustion of the linkings C-C and C-H; y is 
the heat. of formation of the atomic linking C-C, x that of C-H, 
2w the heat of formation of the molecule O,, 42 that of CO,, and 
tw that of H,O. The terms X and FY are termed the thermo- 
chemical characteristics of the C-C and C-H linkings respectively. 
These characteristics have remarkably constant values in the case 
of n-hexane, n-octane, n-decane, cyclohexane, and naphthalene. 
Hence, if the molecule of naphthalene contains the double bond 
C=C, the heat of formation of this double bond is exactly the same 
a that of two single bonds, C-C. The value of X and Y for 
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methane and ethane are exactly the same as in the cases mentioned 
above. The following values of the thermochemical characteristics 
X and ¥ and of the homologous difference Z are X = —53°72 cal., 
Y = —52-25 cal., Z2=2X+¥=-—157°77 cal. In spite of the proved 
constancy of X and Y in five saturated, one polymethylene, and 
one aromatic hydrocarbon, they are shown to vary in other hydro- 
carbons. It is definitely established that the heat of formation 
of the C-C linking increases with the increase of the number of 
carbon atoms in the polymethylene hydrocarbons, and that the 
heat of formation of the same linking is increased by the replace. 
ment of a hydrogen atom by a methyl or a n-propyl group. The 
increase in ¥ is not considerable. In the case of the polymethylene 
hydrocarbons, it varies between —0-5 and +0°5 in the series cyclo- 
pentane, cyclohexane, cycloheptane. It varies within the limits 
—0°8 and +1-7 when one, two, or three methyl groups are intro- 
duced in the molecule of the polymethylene hydrocarbons. The 
analysis of the data on unsaturated hydrocarbons shows the 
important difference 2(7—y.) between the heat of formation of two 
single linkings, C-C, and that of the double one, C=C. This 
difference, due to the change of constitution of the hydrocarbon 
examined, varies within the very large limits, + 8°0 cal. to + 1°Ocal. 
In special cases it is possible that 2(y—y.) can be equal to zero, 
for example, in the case of naphthalene. J. F. §. 


Static Friction. II. W. B. Harpy (Phil. Mag., 1920, |vil, 
40, 201—210. Compare ibid., 1919, [vi], $8, 32).—The relation- 
ship between chemical constitution and the lubrication of bismuth 
has been examined at 11—14° by measuring the static friction 
between a burnished bismuth surface and bismuth slider, 70°5 grams 
weight and 25°5 mm. radius of curvature, lubricated by a large 
number of pure organic substances, which included thirteen 
alcohols, ten acids, two ketones, six esters, nine hydrocarbons, all 
of these of the aliphatic series, and forty-five cyclic compounds. 
It is shown that static friction is a function of the molecular weight 
of the lubricant, and in a simple series of chain compounds, such 
as fatty acids, alcohols, or paraffins, a good lubricant will be found 
if the series is taken high enough. It is by no means a simple 
function ; the friction, for example, rises sharply in moving from 
chloroform to carbon tetrachloride, and from phenol to quinol and 
catechol. The influence of molecular weight is overshadowed by 
constitution. A linear relationship is found in the series benzene, 
naphthalene, anthracene, the paraffins, and ammonia—propylamine. 
In the aliphatic acids and alcohols, the linear relation to molecular 
weight is disturbed by the weighting of the chain at one end by 
the -CO.H and -OH groups respectively. In a simple chemical 
series, lubrication and viscosity change in much the same way with 
molecular weight, but there is no fundamental relation between 
viscosity and lubrication. The curves for acids, alcohols, and 
paraffins show no break where, with increasing molecular weight, 
the lubricant becomes a solid at the temperature of observation, 
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as is shown by the pairs, benzene—naphthalene, menthone—menthol, 
thymol—carvacrol. The upward trend of the first part of the curve 
for the aliphatic alcohols is in agreement with the fact that methyl 
alcohol is abnormal in some of its physical properties. In their 
qualities as lubricants of bismuth, ring compounds are the con- 
verse of chain compounds; thus, the effect of a double bond is to 
decrease the lubricating value of the former and increase that of 
the latter. On the other hand, the presence of unsaturated atoms 
increases the lubricating qualities of chain compounds, whether it 
be the double-bonded oxygen of ketones or acids, or carbon of 
olefines and alcohols, but this rule is departed from in the case of 
acids when the chain becomes much elongated. When a ring and 
chain are joined, as in butylxylene, the product is a better lubri- 
cant than either constituent. When the atoms are disposed with 
complete symmetry about a carbon atom, the compound is a very 
bad lubricant, as is seen in the case of carbon tetrachloride and 
pentaerythritol, C(CH,*OH),. In the ring compounds, the replace- 
ment of hydrogen decreases lubricating power in the case of N, 
-O0, or -CO,H, and increases it in the case of other groups in the 
order C,H,<CH,<OH. The effect of a second group of the same 
or of a different kind is to decrease the effect of the first, and the 
simpler the group the more effective it is. Esters occupy an un- 
expected position. The aliphatic esters are much worse lubricants 
than their related acids or alcohols. Hydroxy-acids have a remark- 
ably good lubricating power in the aliphatic series, but this is 
entirely lost in cyclic compounds. Generally, it is noted that no 
cyclic compound is a good lubricant. It is also shown that the 
better a lubricant is, the more strongly is it adsorbed by a metal 
surface. J. F. 8. 


Adsorption by Charcoal. I. Relation of Service Time 
to Adsorption and Absorption. H. H. Lowry and G. A. 
Huterr (J. Amer. Chem. Soc., 1920, 42, 1393—1408).—The 
adsorption of nitrogen, carbon dioxide, and water by a large 
number of different varieties of charcoal has been studied. It is 
shown that no relationship exists between the length of time the 
charcoal has been in use and the adsorption for gases, such as 
nitrogen and carbon dioxide. Differences in the method of pre- 
paration of the charcoal change the adsorptive capacity by as much 
as 100%. Nitrogen and carbon dioxide adsorbed by charcoal may 
be regarded as a condensed layer one molecule thick. Measure- 
ments of the isothermal] adsorption of water at 25° show that there 
is no adsorption in the strict sense of the term, but that the water 
is held in the capillary tubes, that is, it is absorbed. Using 
Anderson’s formula (A., 1914, ii, 632) connecting the radius of a 
capillary with vapour pressure, the mean diameters of the capil- 
laries of four specimens of charcoal have been calculated, and are 
found to vary from 2°8x 10-7 cm. to 9°2x10-7 cm. The maxi- 
mum diameter of any of the charcoal examined was 1°3 x 10-® cm. 
By means of the same formula and the absorption isothermals of 
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water, the surface of the charcoal is found to vary from 160 sq. 
metres to 436 sq. metres per gram. The variation of surface is 
not always accompanied by a corresponding variation in adsorptive 
capacity. This makes the conception of elementary spaces, as 
postulated by Langmuir, a necessity. There is no relationship 
between the volume of the capillaries and the time of use of the 
charcoal. The same is also true for the saturation point and the 
retentivity of the charcoal. J. F. 8. 


Adsorption by Charcoal. II. Relation of Oxygen to 
Charcoal. H.H. Lowry and G. A. Huterrt (J. Amer. Chem. Soc., 
1920, 42, 1408—1419. Compare preceding abstract).—The adsorp- 
tion of oxygen by charcoal has been examined with several varie- 
ties of charcoal. In the case of this gas, the behaviour is shown 
to be anomalous, due to the coupling of two phenomena, adsorption 
and surface combination. Charcoal has been heated in a furnace 
up to 1200° out of contact with oxygen-containing materials, and 
the evolved gases collected and analysed. The results point to the 
formation on the charcoal surface of a carbon—oxygen complex, 
which is essentially a stable solid oxide of carbon, at ordinary 
temperatures. This complex decomposes on heating into carbon 
monoxide and carbon dioxide, and can thus be considered to be an 
intermediate compound in the combustion of charcoal. This is 
supported by the views of Armstrong (A., 1904, ii, 948) and by 


the experimental work of Rhead and Wheeler (T., 1912, 101, 
831; 103, 461), and by Langmuir (A., 1915, ii, 467). The amount 
of oxygen thus found to be combined in charcoal has been found 
to vary in two samples from 1°71% and 3°75% of the initial weight 
of the charcoal. J. F. 8. 


Solubility. II. Solubility Ratios of Salts in Strong 
Homoionic Solvents. J. N. Brénsrep (J. Amer. Chem. Soc., 1920, 
42, 1448—1454. Compare this vol., ii, 294).—The solubility of 
potassium chloride, bromide, iodide, nitrate, chlorate, and iodate 
has been determined at 20° in solutions of potassium hydroxide of 
concentrations varying between 4:71V and 15°02N. The solu- 
bility of the haloids and the chlorate steadily decreases with 
increasing concentration of the hydroxide, that of the nitrate 
remains constant at the higher concentrations of hydroxide after 
decreasing with increasing hydroxide concentration, whilst the 
iodate decreases to an hydroxide concentration 11-104, and then 
increases to 14°85N. The results are considered in the light of 
the views put forward in an earlier paper (Joc. cit.). It is found 
that, taking the salts in pairs, the ratio of the solubility products 
is constant over a considerable range of hydroxide concentration, 
except in the case of the nitrate-chlorate ratio. The results 
indicate that the nitrate, chlorate, and iodate ions are equally 
hydrated. The salts investigated fall into groups: (1) the haloids 
and (2) the oxygen salts. The salts in either group exhibit similar 
behaviour as solutes, and are similarly hydrated and equally acted 
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on by electric forces in the solvent over a wide range of 
concentrations. J. F. 8. 


Hypophosphorous Acid. I. Its Ionisation Equilibria. 
Axtec Duncan Mircnett (T., 1920, 117, 957—963). 


Polarity and Ionisation from the Point of View of the 
Lewis Theory of Valency. Wenpett M. Latimer and Wortn 
H. Ropesusn (J. Amer. Chem. Soc., 1920, 42, 1419—1433).—A 
theoretical paper in which the conceptions of polarity and the 
ionisation of polar and non-polar compounds are considered on the 
basis of Lewis’s valency hypothesis (A., 1916, ii, 310). Salts of 
elements which are not polar are ionised in solution by reacting 
with the solvent molecules or other molecules. The properties of 
an ionising solvent depend on the existence of moderately strong 
intermolecular fields. The dielectric constant is a measure of this 
type of polarity, but it has no significance with regard to highly 
polar compounds. J. F. 8. 


The Crystal Lattice. A. Reis (Zeitsch. Physik. 1920, 1, 
204—-220).—A method based on a pure geometrical conception of 
the space lattice is put forward to answer the questions of the 
nature of the existence of molecules and radicles in the crystal 
lattice. Application of this method to chemical compounds shows 
that a fundamental difference exists between the space lattice of 
salts and compounds not exhibiting a salt-like character. For 
chemical and crystallographic problems the method has many 
applications. It is shown that the distances between atoms in 
molecules and radicle ions are appreciably smaller than those 
between molecules. Classification of the kinds of lattices has been 
found to produce a homogeneous picture of the relation which 
exists between chemical constitution and cohesion forces, whilst the 
differences between these classes are readily shown by a consider- 
ation of the compressibility, hardness, and thermal expansion. 
The cohesion forces in all states of aggregation, as well as the 
association forces in liquids, are essentially the same, and result 
from pure electrostatic influences of the molecule. Those optical 
properties of salts which correspond with the mutual linking of 
ions are associated with the state of aggregation, whilst all other 
optical properties are independent of it. Both the heat of transi- 
tion of polymorphous modifications and the heat of sublimation are 
distinctly less for molecular lattices than for ion lattices. In ion 
lattices, and only in these, the molecular union is raised and 
displaced by the lattice union. CremicaL ABSTRACTS. 


Arrangement of Atoms in Crystals. W. Lawrence Brace 
(Phil. Mag., 1920, [vi], 40, 169—189).—An examination of the 
distances between neighbouring atoms in a crystal leads to an 
empirical relation determining these distances. The distance 
between the centres of two atoms may be expressed as the sum 
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of two constants characteristic of the atoms. The arrangement of 
the atoms in a crystalline structure may therefore be pictured as 
that of an assemblage of spheres of appropriate diameters, each 
sphere being held in place by contact with its neighbours. This 
empirical law is summarised in a curve, in which the constants for 
a number of elements are plotted against the atomic numbers. 
The curve is periodic, and resembles Lothar Meyer’s curve of 
atomic volumes. Each atom occupies a constant space in any 
crystalline structure of which it forms part. The space occupied 
by the alkali metals and the metals of the alkaline earths is 
greatest, that occupied by the halogens and electronegative elements 
least. The accuracy of the relationship is discussed. Variations 
of the order of 10% between the calculated and observed distances 
occur, so that the law is only approximately true. Nevertheless, 
it is of considerable assistance in the analysis of the more complex 
crystal structures, since the conception of the atoms as an 
assemblage of spheres of known diameters packed tightly together 
limits the number of possible arrangements which have to be tried 
in interpreting the diffraction of X-rays by the crystal. The 
physical significance of the relation is examined with reference to 
Langmuir’s theory of atomic structure. From this point of view, 
it follows that two electronegative atoms are situated close together 
in a crystalline structure because they share electrons, and the 
spheres representing them are therefore assigned small diameters. 
On the other hand, an electropositive element does not share the 
electrons in its outer shell with neighbouring atoms, and is there 
fore situated at a distance from other atoms, so that it appears to 
occupy a greater space in the structure. It is shown that the 
relationship is less accurate when applied to the crystals of metals, 
which, on Langmuir’s theory, consist of an assemblage of positive 
ions held together by electrons which have no fixed positions in 
the structure. From the distance between electronegative atoms 
holding electrons in common, an estimate is made of the diameter 
of the outer electron shell of the inert gases. The following values 
are given: neon 1°30 A., argon 2°05 A., krypton 2°35 A., and 
xenon 2°70 A. The atomic diameter of some thirty-eight elements 
is given, and the distance between the atoms in a large number of 
crystals. J. F. S. 


Rate of Change of Distribution of Particles in a Colloidal 
System. A. Westeren (Arkiv. Mat. Astron. Fysik, 1918, 18, 
No. 14, 18 pp.).—An experimental verification of Smoluchowski’s 
formula for the rate of change of concentration of particles in 4 
colloidal system, A~?=2vP, in which P=(4/a7) 


ses a +l ; 
lar [ar (e~R*- 12+ 2RTE J4/] me &)Rrdé, 
“ fa * 0 at 
a=a?/4Dt, and, according to Einstein, D=(RT/N)(1/6mnr). 
This formula permits a determination of Avogadro’s constant which 
leads to V =60°9 x 10”, with a probable error of 5%. 
CuEMiIcaL ABSTRACTS. 
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Distribution of Acetic Acid between Water and Charcoal. 
Atwyn Picxies (Chem. News, 1920, 121, 49).—When acetic acid 
solutions are treated with charcoal, a large proportion of the acid 
is rapidly removed, but several hours are required for complete 
equilibrium to be attained. Relatively more acid is removed from 
dilute solutions, and the concentration of the acid in mols. per 
c.c. of charcoal varies with the kind of charcoal and its state of 
division. An increase of temperature over a long period, so that 
the surface and interior effects are complete, reduces the acid 
concentration of the charcoal, but over a short period increases it, 
owing to the acceleration of the still incomplete interior effect. 
Animal charcoal is an exception, since it removes the acid almost 
entirely by adsorption. In applying the distribution equation, 
Cn Charcoal 

C Water 
for K ranged from 1°76 to 2°6. The value for m (2°35) in Thorpe’s 
“Dictionary of Applied Chemistry,” vol. ii. (colloids), thus appears 
to be an average value. C. A. M. 


= K, the values of n giving the most consistent values 


Equilibrium between Chlorine, Plumbous Chloride, and 
Plumbic Chloride in Aqueous Solution. Ernest W. Wescorr 
(J. Amer. Chem. Soc., 1920, 42, 1335—1349).—The equilibrium 
between solid plumbous chloride and chlorine in hydrochloric acid 
has been investigated with acid of concentrations down to the point 


where lead dioxide separates as a solid phase. The results show 
that the complex chloroplumbic acid has the composition HPbCI,, 
for with a given chlorine pressure the quantity of this complex 
acid present in equilibrium with solid plumbous chloride was found 
to be proportional to the first power of the chloride-ion concentra- 
tion. The hydrogen-ion concentration, which would not be 
involved in the equilibrium if the ionisation of the substances was 
complete, was found to have a small secondary effect, probably 
owing to an influence on the ionisation of the chloroplumbic acid. 
The equilibrium constant corresponding with the expression 
(PbCl,’)/(Cl’). pq is given by the expression K’=0°055 + 0°07c,, 
the concentrations being expressed in mols. per 1000 grams of 
water, the partial pressure of chlorine being given in atmospheres 
and the ionisations of hydrochloric acid and chloroplumbic acid 
being assumed equal. The equilibrium constant of the reaction 
PbCl,(s) + Cl,(g) + 2H,O = PhO, (s)+4H°+4Cl’, as given by the 
expression K =(H")!. (Cl’)*/p,,, was found to be 2:4 x 10-8, under 
the assumption that the ionisation of the hydrochloric acid and 
the chloroplumbic acid is complete. From these equilibrium 
constants and from other data found in the literature, the values 
of the decrease of free energy at 25° were calculated for the case 
that the concentrations of all dissolved substances are molecular, 
except that of chlorine, the partial pressure of which is one atmo- 
sphere, and were found to be those expressed by the following 
free energy equations: PbCl,(s) + Cl,(g) + Cl/= PbCl,’ — 6590 joules, 
PbCl,(s) + 2H,O + Cl,(g) = PbO,(s) + 4H’ + 4Cl/— 43-500 joules, and 
Phb(s) + O.(g) = PbO,(s) + 219,000 joules. J. F. 8. 
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The Kinetic Theory of Gases in the Light of the Theory 
of Relativity. Rupotr Mewes (Zeitsch. Sauerstoff. Stickstoff. Ind., 
1920, 12, 33—34; from Chem. Zentr., 1920, iii, 70—71).—A con- 
nexion has not yet been established between the kinetic theory of 
gases or its laws and the theory of relativity developed by Lorentz, 
Gerber, Einstein, and Minkowski. The author’s previous experi- 
ments and new calculations open the possibility of developing a 
dynamic theory of gases and vapours on the basis of the general Jaw 
of action of mass. H. W. 


Magnitude of the Atom. A. Lanpk (Zeitsch. Physik., 1920, 
1, 191—197).—A theoretical paper on the sphere of influence of the 
electrons. It is stated that the radius of the second electron ring 
of atoms having an atomic number in the neighbourhood of 10 is 
approximately 0°35 x 10-8 em. Values are given for the lattice con- 
stant, 3=2r,+2r_, for a number of alkali haloids. Here r, and r 
are the radii of the positive alkali- and the negative halogen-ions (or 
better of their spheres of influence). The following first approxima- 
tions have been deduced for the diameters of the spheres of influence 
of a number of ions: 


Na,. K,. . Cy. F.. Cl. Br_. = 
Qrx10°=2-2 = 2 3: 3-2 2-4 3-3 3-6 41 


It is shown that 7, /r_ =0°68 for eight electrons and =0°51 for four 
electrons. That the value for the ratio for eight electrons is smaller 
than that calculated from the series of numbers given above, is 
explained on the ground that in the lattice the large halogen-ion 
spheres are more compressed than in the smaller alkali-ion spheres. 
CuHeMIcAL ABSTRACTS. 


New Periodic Relationship between the Atomic Weights 
of the Chemical Elements. II. Law of Mirror Image 
Remainders. Kari Feurte (Physikal. Zeitsch., 1920, 21, 
382—-385. Compare this vol., ii, 303)—In a previous communica- 
tion (loc. cit.) the author determined the difference between the 
ideal atomic weight and the actual atomic weight for the elements 
with atomic numbers 1—37. In the present paper the elements 
with atomic numbers 38—74 have been treated in the same way. 
The author now plots the differences as ordinates against the atomic 
numbers as abscisse, and obtains an irregular curve which can be 
divided by a line at atomic number 37 into two halves which are 
exact mirror images of one another, that is, where a maximum is 
found in the first half of the curve, a minimum occurs in the same 
relative position in the second half of the curve and vice versa. It 
is shown that by means of this relationship doubtful atomic weight 
values may be checked and corrected. J. F. S. 


General Isotopy. A. van pen Broek (Physikal. Zeitsch., 1920, 
21, 337—340).—A theoretical paper, in which the general relation- 
ships of isotopes are discussed. It is shown that if the periodic 
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system were a system of only two series, for example, 3+ 4n and 4n, 
without nucleus electrons, then atomic weight=2Z and 2Z7+1 
respectively, and all atomic weights would be whole numbers (Z is 
the atomic number). That this is not so is conditioned in the first 
place by the existence of at least two other series, 1 + 4n and 2+4n, 
the atoms of which are less common. A table is drawn up of the 
whole of the elements on the basis of the above-named four series, 
and a system of isotopes on the 4a/26 hypothesis is given for the 
elements with atomic numbers 29 to 35. J. F.S. 


Nuclear Constitution of Atoms. Sir E. Ruruerrorp (Proc. 
Roy. Soc., 1920, [A], 97, 374—400).—Bakerian lecture. A general 
discussion of previously published work on the constitution of the 
lighter atoms. Structures are put forward for carbon, nitrogen, and 
oxygen atoms. 


A Force, apparently due to Mass, Acting on an Electron, 
and the Non-identity of Isotopes in Spectra and other 
Properties. Wittiam D. Harkins and Lester ARONBERG (J. Amer. 
Chem. Soc., 1920, 42, 1328-—-1335).—A theoretical paper, in which 
the nature of isotopes is discussed. It is shown that isotopes, may 
he distinguished by their spectra, and that there must be some 
difference, although small, between the other properties of isotopes. 


J. F.S. 


Glass to Metal Joints. E. C. McKetvy and C. S. Taytor 
(J. Amer. Chem. Soc., 1920, 42, 1364—1377).—A résumé of the 
various metal glass joints described in the literature is given, and 
this is followed by a description of the method of making trust- 
worthy joints between metal and glass. Two types of joint are 
described: (a) soldered joints, (6) fused joints. The first type of 
joint has only been used for joining tubes. A length of glass tube 
chosen so that it will fit easily inside the metal tube, is roughened 
for a length of 15—-20 mm. and then coated with platinum by 
covering it with a suspension of platinum chloride in oil of lavender, 
and then burning off carefully in a bunsen flame. The metal tube 
is carefully coated with tin, solder, or lead. Using a slightly acid 
solution of zine chloride as soldering flux, the metal tube is heated 
so that the tin is molten and the hot glass tube inserted and the 
whole allowed to cool slowly. Fused joints are made between metal 
and glass by means of the Kraus flux (equal weights of zine oxide, 
borax, and powdered soda glass fused together). The metal tube is 
covered on its interior with a thin layer of the flux, the glass tube is 
flared out to a flat ring of a width equal to three times the thick- 
ness of the glass wall, and while hot pressed into the flux-lined 
metal tube. Fusion is completed by heating the outside of the metal 
tube in such a way that the glass is kept cool enough to prevent 
deformation. An account is given of the various types of apparatus 
for which these joints are applicable. . F. 
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Equipment for Drying Ovens. C. W. Fourk (J. Amer. 
Chem. Soc., 1920, 42, 1454—1455).—The drying space in ovens is 
considerably augmented by removing the door and placing a number 
(three or four) drawers on each shelf, so that the whole oven space 
is filled with these easily removed drawers. The bottoms of the 
drawers are made of metal gauze, and the ease of use makes the 
back of the oven as convenient of access as the front. J. F.S. 


Washing Bottles in Gas Works Laboratory Practice. 
H. J. Hattstone (Gas World, 1920, 72, 376).—The inlet tube 
reaches to the bottom of the bottle and terminates in an upturned 
jet. Around it is a spiral tube, its lower end fitting over and being 
supported by the jet. An aperture should be left between the lower 
end of the spiral tube and the point of the jet, and for this purpose 
the lower end of the spiral tube is flattened, thus preventing the jet 
from completely closing the tube. In operation, the bottle is filled 
level with the top of the spiral with the solution, and the gas 
passed through it. The bubbles issue from the jet and ascend 
through the spiral carrying “plugs” of the solution with them, 
thus keeping the gas in contact with the liquid for a longer time. 
At the top of the spiral the gas passes out and the “ plugs ” of liquid 
fall back. Circulation of the liquid is thus made practically 
constant and the washing efficient. CHEMICAL ABSTRACTS. 


Apparatus for Ultrafiltration. Ruicnarp Gans (Ann. Physik, 
1920, [iv], 62, 327—330).—An apparatus for rapid ultra-filtration 
is described. The principle of the present apparatus is the same 
as that of Bechhold (A., 1908, ii, 24, 823), but the construction is 
much simpler. Collodion filters are conveniently prepared by treat- 
ing 12°5 grams of guncotton with sufficient absolute alcohol to 
moisten it, and then making the volume up to 500 c.c. with ether. 
A little of the solution is poured evenly on a glass plate, and when 
the ether has evaporated it is plunged into water to remove the 
filter from the glass. The filter is then washed in running water, 
and may be preserved in water containing a little chloroform or 
formalin. A more rapid filter is obtained when equal volumes of 
alcohol and ether are used in the preparation. The permeability of 
a filter can be varied by the addition of glacial acetic acid, but the 
permeability does not depend entirely on the quantity of acetic acid 
used, but also on the time which has elapsed between its formation 
and its use. J. F. 8. 


Inorganic Chemistry. 


Solubility of Iodine in Hydriodic, Hydrobromic, and 
Hydrochloric Acids, and Formation of the Corresponding 
Polyhalogenated Acids. I. EE. Otivert-ManpatA and A. 
AnGENIca (Gazzetta, 1920, 50, i, 273—281).—The saturated 
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aqueous solution of iodine at 25° contains 0°0334% of iodine, or 
0:00131 mol. per litre. The solubilities of iodine in solutions of 
various concentrations of hydriodic, hydrobromic, and hydrochloric 
acids have also been determined. It is found that the solubility 
of iodine in the halogen hydracid is equal to that in the solution 
of the corresponding potassium salt at the same concentration; the 
solubility of the iodine is hence specitic to the halogen ion, and is 
independent of the nature of the positive ion of the halogen com- 
pound. The freezing points of hydriodic and hydrobromic acid 
solutions are unaltered by dissolution of iodine in these solutions. 
Further, if the existence of trihalogenated acids in dilute solution 
be assumed, it is found that the degree of dissociation of hydriodic 
acid in solutions of 0°1—0°3-concentration is equal to that of the 
acid, HI,; the same holds for HBr and HBrs. a. a 


Distribution of Ozone in the Direct Current Corona. 
Eric K. Ripeat and Jaxos Kunz (J. Physical Chem., 1920, 24, 
379—392).—The formation of ozone by various methods is con- 
sidered theoretically in the light of the various radiation hypo- 
theses, and the conclusion is drawn that molecular species of a 
given type may be activated to varying degrees by a given radi- 
ation. The distribution of ozone in a direct-current corona is 
experimentally examined. The corona was produced in a brass 
tube with quartz ends, a platinum wire being suspended centrally 
down the tube and connected to the positive pole of a current of 
16,500 volts, whilst the brass tube is earthed. Oxygen was slowly 
passed through the corona, and samples were withdrawn at various 
points and analysed. ‘To control the analyses, an optical analysis 
was also carried out by means of a beam of ultraviolet light and 
a photoelectric cell. It is shown that the distribution of ozone in 
the corona varies very notably with the sign of the discharge, the 
negative corona producing higher concentrations than the positive 
corona. The average yield of ozone obtained was 0°045 gram/ 
coulomb at the negative corona and 0°024 gram/coulomb at the 
positive corona. The distribution of ozone in a direct-current 
positive corona differs in a marked manner from that in a negative 
corona. The ultraviolet light emission from the corona exceeds 
that of the visible light, and in the corona itself the ratio of ultra- 
violet light to visible light is exceedingly high. J. F. 8. 


Sulphur Dioxide as a Source of Volcanic Sulphur. Jacos 
Papisn (Proc. Indiana Acad. Sei., 1918, 170—171).—Sulphur 
dioxide is reduced to sulphur by methane at elevated temperature. 
The author suggests that sulphur occurring in volcanic regions may, 
in part, be formed by reduction of sulphur dioxide by methane, 
carbon monoxide, or hydrogen, all of which occur in volcanic 
exhalations. CueEmicaL ABSTRACTS. 


Freezing-point Solubility Curve for Sulphur and 
Dichlorodiethyl Sulphide. J. A. Witkinsoy, Curist NxILson, 
and H. M. Wyte (J. Amer. Chem. Soc., 1920, 42, 1377—1382). 
—The solubility of rhombic sulphur, monoclinic sulphur, and 
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amorphous sulphur has been determined in §§’-dichlorodiethy] 
sulphide over the temperature range 13:82—128°, and the solu- 
bility—-freezing-point curves constructed. The solubility of rhombic 
and monoclinic sulphur is the same at all temperatures. Below 
78°, the solid phase which crystallises is rhombic sulphur, whilst 
above that temperature monoclinic sulphur separates. The solu- 
bility of amorphous sulphur is less than 0°14% at temperatures 
below 120°. Saturated solutions of sulphur in dichlorodiethy] 
sulphide contain 7°6% of sulphur at 80°, 11°3% at 90°, 17°5% at 
100°, and 21°0% at 104°. J. F. S. 


The System Ammonia-Water. S. Posrma (ec. trav. chim., 
1920, 39, 515—536).—The melting-point curve of the system 
ammonia—water shows the existence of two hydrates, NH;,H,O and 
2NH;,H,O, having m. p.’s —79-0° and —78°8° respectively. The 
boiling-point curves do not give any indication of the existence of 
these compounds. 

The vapour-pressure curve of ammonia was determined, and is 
represented by the formula log p=7°2379 —1282°86/7', from which 
the heat of vaporisation is calculated as 5864 cal. The vapour- 
pressure curves of mixtures of ammonia and water were constructed, 
and also the curve of sublimation of solid ammonia. W. G. 


Oxidation of Arsenious Anhydride in Alkaline Medium 
in the Presence of Ferrous Sulphate. G. Girg (Compt. rend., 
1920, 171, 174—176).—The absorption of oxygen by a solution of 
arsenious oxide and ferrous sulphate in the presence of sodium 
hydroxide varies with the amount of alkali present. The volume 
of oxygen absorbed at first diminishes as the amount of alkali 
increases, reaching a minimum when the alkali is slightly in excess 
of that required to form the arsenite, Na,As,O,. It then increases 
to a constant maximum, when the amount of alkali present is 
slightly in excess of that required to form the arsenite, Na,As,0;. 
If the amount of alkali present is kept constant, the oxygen 
absorbed is proportional to the amount of iron present, but is 
always in excess of that required to oxidise the ferrous salt to the 
ferric state. W. G. 


Charcoal before the War. III. Witper D. Bancrorr (J. 
Physical Chem., 1920, 24, 342—366. Compare this vol., ii, 429). 
—A further discussion of the properties of charcoal. In the 
present paper, the oxidation of charcoal from various sources by 
various reagents is considered. J. F. 8. 


The Action of Extremely Finely Divided Gases. 0 
ZENGHELIS (Compt. rend., 1920, 171, 167—170. Compare this 
vol., ii, 363).—A more detailed study of the reduction of carbon 
dioxide in the presence of water by hydrogen in a very finely 
divided state shows that the action steadily diminishes in velocity 
with the time. Although it takes place to some extent in the 
dark, it is markedly accelerated by sunlight, and still more so by 
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ultraviolet rays. In all cases, the formaldehyde first produced 
rapidly undergoes polymerisation. The reduction of carbon dioxide 
by hydrogen takes place slowly with both gases in solution in water 


without any passage of the hydrogen through a porous vessel. 
W. G. 


Some Sources of Helium in the British Empire. J. C. 
McLennan (Bull. No. 31, Dept. of Mines, Canada).—An account 
of the natural gases of Canada, British Columbia, New Zealand, 
New Brunswick, and England, which contain helium. The radio- 
activity and helium content are tabulated, and methods of estim- 
ation are described. [Compare T., 1920, 117, 923; this vol., ii, 
488, 508.] J. F.S. 


Application of the Laue Diagram to the Determination of 
the Structure of Calc Spar. Ernst Scniepoip (Leipziger Abh., 
1919, 36, 65—213; from Chem. Zentr., 1920, iii, 123)—The 
investigation was undertaken with the object of elucidating suitable 
methods of determining indices and of applying the Laue diagram 
to a useful means of determining structure. The systematic pro- 
cedure recommended gives results confirmatory of Bragg’s structure 
model when applied to sodium chloride. The structure deduced 
for cale spar permits a satisfactory explanation of the cleavage 
relationships from Bragg’s model. H. W. 


The Constituents Formed by Reciprocal Penetration of 
Zinc and Copper at a Temperature at which these Two 
Metals and all their Alloys are in the Solid State. H. 
Weiss (Compt. rend., 1920, 171, 108—111).—When zine and 
copper were heated in close contact at 400° for two days, the 
following constituents were found in the contact layer: pure zinc 
or its solid solution, »; the constituent ¢« to a thickness of about 
0'2 mm.; the constituent y, thickness about 1 mm.; a very thin 
zone of the constituent 8B; and copper or its solid solution, a. If 
the duration of heating was increased to ten days, the thickness 
of the zones € and y increased without appreciable alteration of 
the zone f. W. G. 


System Zinc Oxide, Phosphoric Oxide, and Water at 
25° and 37°. N. E. Exserty, C. V. Gross, and W. S. CrowELu 
(J. Amer. Chem. Soc., 1920, 42, 1433—1439).—The equilibrium 
between zine oxide, phosphoric oxide, and water has been deter- 
mined at 25° and 37° over a long range of concentrations, and the 
equilibrium curves have been constructed. At 25° the solid 
phases, Zn,(PO,).,4H,O, ZnHPO,3H,O, and Zn(H,PO,),,2H,0, 
separate, whilst at 37° an additional solid phase, ZnHPO,,H,O, is 
obtained. The tetrahydrate of normal zinc orthophosphate may be 
prepared by saturating a 50% solution of phosphoric oxide in water 
with zinc oxide at the boiling point. The water lost by evapor- 
ation is replaced and the mixture cooled in ice, About 10 volumes 
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of ice-cold water are added, and the solution vigorously stirred and 
poured through a filter into a large porcelain dish. The dish and 
its contents are heated on a water-bath with stirring, when a large 
quantity of shining plates of the tetrahydrate separate. 
Zn;(PO,).,4H,O crystallises in shining, orthorhombic plates; 
ZnHPO,,3H,O forms sticky, thread-like crystals which agglomerate 
into cotton-wool-like masses; ZnHPO,,H,O forms small, hard, 
transparent needles, which, since the extinction is oblique to the 
long axis, are probably triclinic; Zn(H,PO,).,2H,O forms large, 
transparent, triclinic rhombohedra. J. F.S. 


New Method of Preparing Tripotassium Lead Hydrogen 
Octafluoride. Frank C. Maruers (J. Amer. Chem. Soc., 1920, 42, 
1309—1311. Compare Clark, A., 1919, ii, 513).—Lead peroxide 
is readily attacked by 96% hydrofluoric acid, and a yield of 62% 
of lead tetrafluoride obtained. On dilution of the solution, the 
tetrafluoride is speedily hydrolysed, but this may be largely pre- 
vented by the addition of a little potassium or ammonium fluoride 
before dilution. Tripotassium lead hydrogen  octafluoride. 
3KF,HF,PbF,, is best prepared by fusing a mixture of equal 
weights of potassium hydrogen fluoride and lead peroxide in a 
platinum dish at 200°. The fluoride is melted and the dioxide 
slowly added, and the heating continued until the mass becomes 
pasty. After cooling, the mass is moistened with concentrated 
hydrofluoric acid, stirred with a carbon rod, and heated at 225° 
for several hours; after repeating the heating several times, the 
mass becomes practically white and contains 80—86% of the octa- 
fluoride. Pure crystals were obtained by digesting the crude resi- 
due with concentrated hydrofluoric acid, filtering, and crystallising. 
The pure salt is very easily hydrolysed, but the presence of a small 
excess of potassium fluoride retards the hydrolysis to a marked 
degree. The action of heat on the octafluoride does not give 
enough fluorine for the odour to be recognised, although the 
platinum dish was etched. J. F. 8. 


Crystal Structure of Ferromagnetic Metals. Atserr W. 
Hutt (Physical Rev., 1919, 14, 540—541).—Since the atoms of 
ferromagnetic materials are, in general, ferromagnetic only when 
in pure metallic condition and between definite limits of tempera- 
ture, and the relative spacing of the atoms is apparently essential, 
it might have been anticipated that ferromagnetic metals would 
have the same crystal structure. That this is not the case is shown 
by the data on the type of lattice and the distance between atoms 
of chromium, iron, cobalt, and nickel (compare ibid., 1917, 10, 
661). Nickel has the same crystal structure as copper, whilst 
cobalt appears in two forms, one like copper and one like mag: 
nesium. Neither is like iron. Chromium, which is not ferro 
magnetic, has a centred cubic arrangement, like iron. It is evident, 
therefore, that ferromagnetism does not depend on any particular 
arrangement of atoms. It is much more likely that it depends on 
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the distance between the atoms, which would explain the fact that 
this property is lost when the temperature is increased beyond a 
definite value. CremicaL ABSTRACTS. 


Catalytic Action of Copper Salts on the Oxidation of 
Ferrous Compounds by Air. L. Maquenne and E. Demovussy 
(Compt. rend., 1920, 171, 65—69).—Copper salts exert a marked 
catalytic effect on ferrous salts, favouring their oxidation in air. 
This effect is noticeable at extreme dilutions (1 in 100,000,000), 
and is sensitive to the least change in the reaction of the medium. 
It is apparently independent of the degree of ionisation of the 
mixture of copper and ferrous salts, but is most marked with 
ferrous salts of weak acids, being apparently related to their degree 
of hydrolytic dissociation. W. G. 


The Precipitation of Tin by Iron. N. Bouman (Rec. trav. 
chim., 1920, 39, 537—541).—By the addition of a solution of 
stannous chloride, the potential of iron in a solution of ferrous 
chloride becomes less negative, so that it is then less electronegative 
than tin; consequently it is no longer in the state to precipitate 
tin from its solution. This result is discussed on the electronic 
theory, and a satisfactory explanation given. At the same time, 
it is shown that reduced iron will precipitate tin from its solution 
if boiled with a slightly acid solution of stannous chloride. 


W. G. 


Zirconium. J. W. Marpen and M. N. Ricu (J. Ind. Eng. 
Chem., 1920, 12, 651—656).—Fairly pure (99°8%) zirconium oxide 
may be prepared from zircite by decomposing the mineral with 
sulphuric acid, precipitating the zirconium as basic sulphate, and 
igniting the precipitate. Good yields are also obtained by fusing 
zircite with sodium carbonate and hydroxide and _ precipitating 
zirconium oxide by means of sulphur dioxide, and by a method 
in which the zirconium is precipitated as phosphate. Potassium 
zirconium fluoride may be prepared in pure condition by dissolving 
zirconium dioxide in hydrofluoric acid, treating the solution with 
the calculated amount of potassium carbonate, and recrystallising 
the salt three times. Its solubility in water varies greatly with 
the temperature, 100 c.c. dissolving 25°0 grams at 100°, 15-0 grams 
at 18°, and 0:78 gram at 0°. The pure metal may be prepared 
from this salt or from the oxide. The coherent metal may be obtained 
by aluminothermic reduction, by heating the amorphous product, 
and (in admixture with carbide) by reducing zirconium oxide with 
carbon. The amorphous variety is obtained by reducing potassium 
zirconium fluoride by means of sodium or aluminium in an 
exhausted iron tube or a vacuum furnace. The coherent metal is 
much less chemically active than the amorphous variety, and, unlike 
the latter, is insoluble in all acids except aqua regia and hydro 
fluoric acid. A study of different analytical methods showed that 
zirconium is incompletely precipitated as fluoride, and that it is 
only quantitatively precipitated by peroxide when the concentra- 
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tion of the latter in the solution is high. The precipitation as 
phosphate is best effected in the presence of 10% of sulphuric acid, 
hydrogen peroxide being added to retain the titanium in solution. 
The quantity to be precipitated should not exceed 0°05—1 gram in 
200 c.c., and the liquid should be heated to boiling point and 
allowed to remain after the addition of an excess of disodium 
hydrogen phosphate. In the case of solutions containing 10 .to 
20% of sulphuric acid, an excess of 50% of ammonium phosphate 
should be added. [See also J. Soc. Chem. Ind., 1920, September.] 
C. A. M. 


Thorium and Uranium Content of Certain Minerals; the 
Gradual Transformation of Thorium-B-Thorium-C. Srerax 
Meyer (Sitzungsher. Akad. Wiss. Wien, 128, [2a], 897—908; 
from Chem. Zentr., 1920, iii, 75).—The _ estimation of 
thorium or uranium in uranium ores containing very little 
thorium, or in thorium ores with a very small uranium 
content, cannot be effected by the usual methods; it is, how- 
ever, relatively easy to estimate minimal amounts of uranium 
by the proportional radium content, and of thorium through 
its active precipitates. In a specimen of monazite sand, the 
ratio of thorium to uranium was 83:1, an extreme value, which 
is not commonly observed. A specimen of Joachimsthal pitch- 
blende contained 6°64 x 10-5 grams of thorium isotopes (thorium + 
jionium) for 1 gram of uranium, or 3°33 x 10-7 grams of radium. 
The thorium content of a crystalline Morogoro uranium mineral, 
the uranium content of which was already known, was estimated 
in the following manner. The amount of thorium-B obtained 
under definite conditions from a known weight of the mineral was 
compared with the amount produced under identical conditions 
from a mineral of known thorium content. The Morogoro mineral 
was thus found to contain 0°53% of thorium and 74:5% of uranium. 
The amount of thorium is so great that the equivalent of the 
thorium—-ionium from the mineral can scarcely be distinguished 
from that of thorium itself. In an appendix, the author gives 
tables showing the effect of differing exposure in thorium emanation 
on the activity of active thorium precipitates. H. W. 


Crystalline Structure of Antimony. R. W. James and 
Norman Tunstatt (Phil. Mag., 1920, [vi], 40, 233—-239).—The 
crystal structure of antimony has been determined for antimony 
by means of an X-ray spectrometer, using a bulb with a palladium 
anti-cathode. The glancing angles for first-order spectra were as 
follows: (100), 5°27’; (110), 7°24’; (110), 7°50’; (111), 4°26’; 
and (111), 19°14’. The intensities and the small glancing angle 
indicate that the underlying structure is a face-centred lattice, and 
that the unit rhomb contains eight atoms. The structure, as in 
the case of the diamond, consists of two interpenetrating face- 
centred lattices. The arrangement of the lattices can be seen, as 
follows. ‘Suppose for one of the lattices, diagonals are drawn 
parallel to the trigonal axis for each of the eight equal rhombo- 
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hedral cells into which the unit lattice may be divided. From 
considerations of symmetry, it is clear that the atoms of the second 
lattice must lie in these diagonals. If they lay at the unoccupied 
corners of the first lattice, the structure would become a simple 
rhombohedral one. This does not accord with the observed facts, 
but if the atoms of the second lattice are all displaced from these 
corners along the diagonals in the same direction by a distance 
equal to 0°074 of the length of the diagonal of one of the small 
cells, all the observed facts are explainable.” J. F. 8. 


Revision of the Atomic Weight of Bismuth. Analysis of 
Bism th Chloride. O. Hénicscumip and L. Birckensacu (Sitz- 
ungsber, Akad. Wiss. Miinchen, 1920, 83—86; from Chem. Zentr., 
1920, iii, 122).—-With the object of discovering possible isotopes of 
bismuth, the authors have analysed and investigated bismuth 
chloride and bromide, using the methods of Richards and his 
co-workers. The ratio BiCl,:3AgCl was determined gravimetric- 
ally, and the ratio BiCl,:3Ag by gravimetric titration with the 
aid of the nephelometer. The first series gave the value 
Bi=209-024, whilst the second set indicated Bi=209°027; the 
mean, 209°026, is regarded as the present most probable value for 
the atomic weight of bismuth, and is a unit higher than that 
previously adopted. H. W. 


[Salts with High Ammonia Content.] Wacrer PErErs 
(Ber., 1920, 58, [B], 1143).—The formation of ammines containing 
more than six molecules of ammonia (Ephraim and Moser, this 
vol., ii, 378) has previously been observed by the author, who has 
obtained platinum double salts with 9, 12, 15, or 18 molecules 
(compare Peters, A., 1910, ii, 114). H. W. 


Mineralogical Chemistry. 


Pulverulent Mineral [Fluorite] from Dorgali, Sardinia. 
Eyrico Ciericr (Atti BR. Accad. Lincei, 1920, [v], 29, i, 
309—312).—This mineral, which is shown by its physical and 
chemical properties to be fluorite, exhibits thermoluminescence, 
even under carbon tetrachloride or acetone, and emits radiations 
capable of influencing photographic plates and of penetrating 
glass, mica, or gelatin, but not aluminium or black paper. This 
phenomenon may be due to the presence of traces of rare earths. 


ee 


_Plumbiferous Barytes from Shibukuro, Japan. Rydicui 
Onasui (Min. Mag., 1920, 19, 73—76).—The mineral is deposited 
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by a hot spring, the water of which has the following composition 
in parts per thousand: H 0°07500, K 0-02491, Na 0-04415, 
NH, 0°00011, Ca 0°04870, Mg 0°01483, Fe 0-24846, Al 0-09622, 
Cl 2°69729, H,SO, 0°42034, SO, 0°93776, HBO, 0-04244, 
H,SiO, 0°37022; total, 5°02043; D' 1-0030. In the rock fissures 
and at the orifice where the temperature is nearly 100°, the deposit 
consists of ordinary barytes, but in the stream of hot water, with 
a temperature of 40—50°, the crystalline deposit consists of 
plumbiferous barytes of the variety known as “hokutolite” (so 
named from the occurrence in the hot spring at Hokuto, in 
Formosa), together with sulphur, siliceous sinter, ferric oxide, 
realgar, and orpiment. It has the composition: 


Bao. PbO. SO . Fe. 
I. 59-96 4-67 32-77 _ 
Il. 48-95 17-78 32-24 trace 


corresponding with A,B,, and A,B,, whilst for the mineral from 
Hokuto the composition ranges from A,B, to A;B,; (where 
A=anglesite, B=barytes). The optical characters are inter- 
mediate between those of anglesite and barytes, and this supports 
the suggestion that the mineral is an isomorphous mixture. The 
barytes, whether containing lead or not, is radioactive, ranging 
from 0°32 to 1°37x10- curie units per gram of mineral. | It 
also exhibits a self-luminescent effect, and when heated glows 
brilliantly (thermoluminescence). L. J. 8. 


Analyses of Dolomites. ©. L. Harpine, J. B. Saumaker, and 
A. W. Rornrocxk (Chem. News, 1920, 121, 50—52).—Twenty 
analyses are given of specimens (crystals and rocks) labelled as 
dolomite; some proved to be ordinary limestone or calcite, and in 
one case a saudstone (compare this vol., ii, 118). L. J. S. 


Lead Minerals from the Wreck of a Fire-ship. Arruur 
RusseLtt (Mim. Mag., 1920, 19, 64—68).—Cavernous masses of 
metallic lead mixed with charcoal were taken up in 1846 from 
beneath the partly fused lead pump of a fire-ship which was 
wrecked in Falmouth Harbour in the year 1780. They show small 
crystals of cotunnite (PbCl,), anglesite (PbSO,), leadhillite 
(4PbO0,S0,,2CO,,H,O), and galena (PbS). These were evidently 
formed by the action of sea-water on the lead. L. J. S. 


Nephelite from Parco Chigi, Ariccia,Rome. Francesco 
Srerta SrarraBpa (Riv. Min. Crist. Ital., 1917, 48, 52—64).— 
Material eminently suitable for analysis was supplied by clear, 
colourless crystals from a volcanic bomb consisting mainly of 
biotite. The refractive indices, w ,=1-°5417, €y,=1°5382, etc., are 
at the higher limit for nephelite. D#! 2°65. 


SiO,. Al,05. Fe,0;. CaO. MgO. Na,O. K.O. Cl SO,. H,0. Total. 
42-57 33-58 0-68 2-15 0-06 1448 5-73 trace 0-29 0°15 99-69 
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This gives the ratios Si0,:Al,0O,;:RO=2°12:1:1°01. Deducting 
K,Al,8i,0, and (Ca,Mg)AI,Si,0,, and plotting the remaining 
SiO,, Al,O;, and Na,O on a triangular diagram, all recent analyses 
of nephelite fall on a line between the limits Na,Al,Si,O, and 
Na,Al,8i,0,9, the present analysis being nearest to the latter. 
The differences in composition of nephelite are explained by mix- 
tures of these four molecules, but which of them exerts an influence 
on the variations in refractive indices could not be determined. 

i. Jd. B. 


So-called Hydrocastorite from Elba. Proxso Comucei (Ati 
R. Accad. Lincei, 1920, [v], 29, i, 264—267).—Doubts have been 
cast by Manasse (A., 1902, ii, 90) and D’Achiardi (A., 1906, 
ii, 555) on Grattarola’s view that hydrocastorite represents a 
definite mineral species (A., 1878, 119). The author's analysis of 
Grattarola’s mineral gives the percentage composition : 


Na,O0+K,0 
H,0. SiO,. Al,O3. Fe,Os3. CaO. (by difference). 
16-60 56°63 18-73 0-42 5-56 2-04 

From these results and from the physical properties of the mineral 

the author draws the conclusion that it represents, not a definite 

mineral, but either a mixture of certain secondary minerals of 
uncertain and varying composition or, sometimes, simply somewhat 
impure stilbite as a Be 


Olivine from Etna. Francesco Sre.ta Srarrasea (Mem, 
Classe Sct. R. Accad. Zelanti, Acireale, 1917, [iii], 9, 41—65).— 
Small crystals occurring in tuffs are separated according to colour 
and crystal-habit into: I, olivine of a clear green colour and fairly 
transparent, D 3:42, y, 1°707; I1, hyalosideritic olivine of a dark 
brownish-green colour and almost transparent, D 3°56, yx, 1°7308. 
Analysis 1 corresponds approximately with 

4(Mg,Ca),SiO,,(Fe,Mn),SiO,, 
and II with 7(Mg,Ca),Si0,,3(Fe,Mn),.SiO,. The frequent presence 
of ferric oxide in volcanic olivine is commented on. 


Si0,. TiO,. Al,O3. Fe,O3. Cr,O3. FeO. 

I. 37-97 0-05 1-01 5-24 — 14°26 
37-43 0-57 0-71 5+82 trace 19-34 
(Co,Ni)O. MnoO,. CaO. MgO. H,O ? Total. 


—_ 0-32 0-54 40-71 0-34 100-44 
0-11 0-64 1-00 34°43 0-14 100-19 


L. J. 


7 


‘‘Titanolivine'' from the Ala Valley, Piedmont. I 
ZamBonint (Bull. Soc. frang. Min., 1919, 42, 250—279).— 
“Titanolivine” is of frequent occurrence in the serpentine rocks 
of the Alps, and its presence accounts for the wide diffusion of 
titanium in these rocks. Dark reddish-brown crystals found at 
several places in the Ala valley agree in their crystallographic 


ii. 552 ABSTRACTS OF CHEMICAL PAPERS. 


constants (a: b : c=1°0735:1:5°667, B=89°594’) and optical 
orientation with clinohumite, but they differ chemically from this 
in containing some titanium and also hydroxy] in place of fluorine. 
Analysis gave: 


SiO,. TiO, PbO. Fe,0,. Al,O, GIO. FeO. MnO. NiO. Mgo. 

36-83 1:92 014 0-42 0-07 1:30 490 0-28 0-07 51-53 
H,O H,O 

CaO. K,O. Na,O. (<110°). (>110).  F. Total. 

0-03 0-09 0-03 0-05 2-99 0-03 100-68 


corresponding with the ratios SiO0,+TiO,:RO:H,O(+F) = 
1:2-23:0°26, and with the formula 4Mg.Si0O,,Mg(OH),. The 
mineral is decomposed by hydrochloric acid. Water is expelled 
only at a high temperature. Glucinum has been previously 
detected in a mineral of this group by Jannasch and Locke (A., 
1894, ii, 459), but lead is unusual. The earlier analyses of “titan- 
olivine” by A. Damour (1855 and 1879) and G. Anelli (A., 1905, 
ii, 176) agree with the clinohumite formula only when it is assumed 
that titanium replaces magnesium, and they are probably at fault. 
The name “ titanolivine” being thus inadmissible for this mineral, 
titanhydroclinohumite is suggested as an alternative. lL. J. 8. 


Analytical Chemistry. 


Method of Stating Analytical Results. A. Ture (Chem. 
Zeit., 1920, 44, 525—526. Compare this vol., ii, 187).—The 
author suggests a nomenclature for equivalent or molecular quanti- 
ties, for example, “norm” (symbol gV) for gram-equivalent, 
“mol” (gM) for gram-molecule, etc. W. P.S. 


The Significance of the ‘Specific Refraction’’ for 
Analytical Chemistry. N. Scnoort (Rec. trav. chim., 1920, 39, 
594—599).—The specific refraction, (n—1)/d, may serve as a con- 
firmatory measurement for the identification of an unknown organic 
compound, but its application is somewhat limited. W. G. 


Fluoremetry. Quantitative Analysis by Comparative 
Fluorescence. L. J. Desua (J. Amer. Chem. Soc., 1920, 42, 
1350—1363).—A new method of micro-analysis is described, of the 
same order of sensitiveness as colorimetry and nephelometry, which 
should prove generally applicable to the estimation of minute 
quantities of the considerable number of substances which are 
either fluorescent themselves or may be rendered so by the addition 
of a suitable reagent. Ultraviolet rays from a quartz mercury 
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lamp are filtered from most of the visible radiation and used to 
excite fluorescence in solutions of such substances contained in the 
comparison cylinders of the Kober nephelometer. The intensity 
of the fluorescent light thus produced, as observed in the eyepiece 
of the instrument, is equalised in the usual manner by altering 
the heights of the exposed columns. For sufficiently dilute solu- 
tions, the curves obtained by plotting the scale readings against 
concentrations are quite regular. These calibration curves are 
drawn for solutions containing 0°5—2 mg. per litre of quinine 
sulphate in V-sulphuric acid, and for solutions of 2—4 mg. per 
litre of aniline iodoeosin in V/10-alkali. Such a curve differs from 
that of inverse proportionality (the colorimetric curve) much more 
than from one drawn according to the nephelometric formula. 
Some peculiarities of the latter are indicated, and it is shown that 
when two constants are used (one for solutions stronger than the 
standard and the other for those more dilute), the values corre- 
sponding with the fiuoremetric readings may be taken from the 
nephelometric curve with an average error of 1%. J. F. 8. 


A Gas Analysis Apparatus Accurate to 0:001% mainly 
designed for Respiratory Exchange Work. Avcusr Krocu 
(Biochem. J., 1920, 14, 267—-281).—The apparatus contains two 
improvements on the usual arrangements. The more important of 
these is the use of three separate gas burettes, the first being used 
exclusively for moving the air to and from the absorption pipettes, 
the second being of a size suitable for measuring the air before and 
after the absorption of carbon dioxide, and the third is for measur- 
ing the air after the absorption of oxygen. The water vapour 
necessary for saturating the sample of air, after it comes from the 
absorption pipettes, is supplied by the first burette. The other two 
burettes contain just enough water to ensure that the samples 
remain saturated. 

The second improvement is that the mercury is raised and 
lowered in the burettes, not by raising and lowering a mercury 
reservoir, but by means of air pressure. This obviates the use of 
rubber connexions between the burettes and the reservoirs, and 
also considerably facilitates the analytical manipulations. 

The apparatus is fully sketched in the original, and detailed 
instructions are given for conducting an analysis. W. G. 


Titration with the Hydrogen Electrode. W. D. Treapwetu 
and L. Werss (Helv. Chim. Acta, 1920, 3, 433—446).—The 
authors describe a hydrogen electrode which, when in steady use, 
retains its activity for six weeks, and is then easily regenerated. 
The change in potential of the electrode during acidimetric titra- 
tions may be measured with sufficient accuracy by means of a 
nillivoltmeter, and it may be used for the titration of both strong 
and weak acids. With the latter, the equilibrium constants may 
be calculated very simply from the fall in potential during the 
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titration. Strong acids in presence of weak acids may also be 
estimated. 


Standardisation of Sodium Thiosulphate, Arsenious 
Acid, Potassium Bromate, Potassium Iodate,etc., Solutions, 
by means of Standard Sulphuric Acid Solution. L. Brrriavx 
(Ann. Chim. anal., 1920, [ii], 2, 207—-208).—The equivalent 
quantity of iodine liberated from a mixture of potassium iodate 
and potassium iodide by a definite volume of standard sulphuric 
acid solution is used for the standardisation of thiosulphate and 
arsenious acid solutions. Variations of the reaction are employed 
for the standardisation of the other solutions mentioned. 


W. P. S. 


Indicators used for Estimating Free Acid in Pickling 
Solutions. C. L. Boye (J. Ind. Eng. Chem., 1920, 12, 571—572), 
—Sodium or potassium thiocyanate solution is recommended as the 
indicator, since the end-point shown by ordinary indicators is 
obscured by the large amount of ferrous sulphate present in the 
pickling solution. W. P.S. 


The Incineration of Organic Substances Prior to Analysis 
for the Mineral Elements which they Contain. Application 
to the Analysis of Blood. A. Dmscrez and J. Meunier (Compt. 


rend., 1920, 171, 179—182).—For the incineration of organic 
substances for subsequent ash analysis, the authors recommend that 
the material should first be thoroughly dried, and then ignited and 
allowed to burn at as low a temperature as possible. In this way, 
a carbonised material is obtained which, when further incinerated, 
readily becomes incandescent and leaves a white ash. If excess 
of alkali salts is present, these should be extracted with water 
before the final incineration. This method has been applied to the 
ash analysis of blood, and the presence of copper, manganese, and 
lithium detected. W. G. 


Volumetric Estimation of Sulphuric Ions. JoszpH Erticu 
(Ann. Chim. anal., 1920, [ii], 2, 214—215).—The solution, con- 
taining about 0-01 gram of sulphuric acid as alkali salt, is neutral- 
ised, boiled with the addition of barium carbonate, set aside for 
twelve hours, filtered, the precipitate washed, and the alkalinity 
of the filtrate titrated with N/10-acid. The alkalinity 1 
equivalent to the sulphuric ions present originally. W. P.S. 


Estimation of Nitrate Nitrogen in Nitrates and Fertilisers. 
H. C. Moore (J. Ind. Eng. Chem., 1920, 12, 669—673).—From 
0°8 to 1:7 gram of the sample, according to the quantity of nitrate 
present, is mixed with 35 c.c. of sulphuric acid containing 1 gram 
of salicylic acid, the mixture is shaken for fifteen minutes, 5 grams 
of sodium thiosulphate are added, and the mixture heated until 
frothing ceases. Five grams of potassium sulphate and 0°5 gram 
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of mercury are then added, and the heating is continued for ninety 
minutes after a clear solution has been obtained. Sodium sulphide 
is added in the subsequent distillation of the ammonia. 

W. P.S. 


Preparation of Diphenylamine-sulphuric Acid. Fr. Haun 
(Zeitsch. Nahr. Genussm., 1920, 39, 355—-356).—The sulphuric 
acid used in preparing diphenylamine reagent for the detection of 
nitrates should be free from nitric acid, as shown by the brucine 
test. Sometimes the reagent made with sulphuric acid free from 
nitric acid becomes blue in colour after a short time; this is due 
to the presence of ferric salts in the sulphuric acid. Such acid 
may still be used if it is heated previously to boiling and then 
cooled ; the ferric salts are reduced permanently by this treatment, 
and the acid does not give a blue coloration when mixed with 
diphenylamine. The course of the reduction may be followed by 
adding a trace of permanganate before heating the acid. The 
permanganate is also reduced, and the presence of the manganese 
tends to increase the sensitiveness of the reagent. W. P. S. 


Iodic Acid as a Characteristic Microchemical Reagent 
for Gaseous Ammonia. Geroraces Denicis (Compt. rend., 1920, 
171, 177—179).—When one drop of a 10% aqueous solution of 
iodic acid is exposed to an atmosphere containing ammonia, it 
immediately becomes covered with a crystalline film. These 
crystals may readily be identified under the microscope as flattened, 
quadratic crystals of the normal iodate, NH,IO,. None of the 
volatile amines examined gave this reaction under these conditions. 
For the detection of traces of ammonium salts in a solution, the 
latter is first concentrated by evaporation, and then the ammonia 
is liberated by the action of magnesium oxide and tested as above. 

W. G. 


The Technique of the Estimation of Phosphoric Acid 
as Barium Phosphomolybdate. S. Posrsrnak (Bull. Soc. 
chim., 1920, [iv], 27, 564—568).—Very full details are given for 
preparing the solutions for, and conducting an estimation by, the 
method already described (this vol., ii, 505). W.G 


Estimation of Solvent Carbon Dioxide in Water. H. 
Nott (Zeitsch. angew. Chem., 1920, 38, i, 182—184).—It was 
shown by Tillmans and Heublein (A., 1913, ii, 51) that free carbon 
dioxide in soft water has a much greater solvent action on calcium 
carbonate than the same amount of carbon dioxide in hard water, 
since that portion required to keep calcium hydrogen carbonate, 
etc., in solution has no solvent action on calcium carbonate. Curves 
plotted by Tillmans and Heublein enable the amount of solvent 
carbon dioxide to be read directly when the amounts of free and 
combined carbon dioxide are known. In the case of waters contain- 
ing iron hydrogen carbonate, the semi-combined and the combined 
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carbon dioxide in the iron compound are titrated simultaneously 
with the free carbon dioxide, and, as a correction, 11 mg. of 
carbon dioxide must be deducted for each mg. of ferric oxide 
present. For this reason, the filtrate from plants used for 
removing iron from water will often yield higher values for free 
carbon dioxide than the original water. The combined carbon 
dioxide in water may be estimated by titration with hydrochloric 
acid, with methyl-orange as indicator, and also by boiling the 
water with excess of acid and titrating the excess, with phenol- 
phthalein as indicator. The carbon dioxide in combination with 
iron is estimated by the first method, but not by the second. The 
results for solvent carbon dioxide in waters free from iron are 
most trustworthy when, in addition to calcium hydrogen 
carbonate, the water also contains considerable quantities of the 
hydrogen carbonates of magnesium and sodium. The solvent 
action of free carbon dioxide is probably reduced to the greatest 
extent by iron hydrogen carbonate, and successively less by the 
hydrogen carbonates of calcium, magnesium, and sodium. 


U. A. M. 


Hemato-respiratory Functions. II. The Henderson- 
Morriss Method for Determining the Carbon Dioxide in 
Plasma and in Whole Blood. Howarp W. Haacarp (J. Biol. 
Chem., 1920, 42, 237—-244).—A careful study of the Henderson- 
Morriss method (A., 1917, ii, 506) of determining the carbon 
dioxide of plasma or whole blood, and a comparison with the 
method of Van Slyke and Cullen (A., 1917, i, 521), show that the 
various corrections almost exactly neutralise each other. At 
ordinary temperatures and barometric pressures, the reading on the 
gas burette for the carbon dioxide absorbed during the gas analysis 
(corrected only for the carbonate of the ammonia solution) may be 
taken as indicating directly, within the error of the method, the 
amount of carbon dioxide contained in the blood or plasma. With 
this method, the analysis of whole blood is as easy as that of 
plasma. W. G. 


Estimation of Potassium and its Separation from Sodium 
by means of Sodium Cobaltinitrite. P. Wencer and C. Himen 
(Ann. Chim. anal., 1920, [ii], 2, 198—199).—The potassium sodium 
cobaltinitrite precipitate, obtained in the usual way, is dissolved 
in hydrochloric acid, and the cobalt then estimated electrolytically 
or gravimetrically. The precipitate has the composition 

K,NaCo(NOg),, 
and the potassium may be calculated from the weight of cobalt 
found. W. P. S. 


Titration of Ammonium Hydrogen Fluoride. Wattacz 
S. Case (J. Ind. Eng. Chem., 1920, 12, 567—568).—Methyl- 
orange, litmus, lacmoid, methyl-red, and cochineal are untrust- 
worthy as indicators in the presence of free hydrofluoric acid, and 
ammonia interferes with the sensitiveness of phenolphthalein. If, 
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however, the ammonium hydrogen fluoride solution is treated with 
an excess of calcium chloride, the hydrochloric acid liberated may 
be titrated, using methyl-orange as indicator. There is no need 
to remove the precipitated calcium fluoride by filtration. 


Ww. 2. @ 


Estimation of Calcium by Different Methods. Grorce E. 
Ewe (Chem. News, 1920, 121, 53—56).—The following average 
results were obtained in the estimation of calcium in a sample of 
calcite by different methods: (1) precipitation as calcium oxalate 
and weighing as calcium carbonate, 99°57%; (2) precipitation as 
calcium carbonate and weighing as such, 100-07%; (3) liberation 
of carbon dioxide with hydrochloric acid and weigning the carbon 
dioxide in potassium hydroxide solution, 100-03%; (4) precipitation 
as calcium oxalate and weighing as calcium oxide, 99°86%; (5) pre- 
cipitation as calcium sulphate and weighing as such, 99°68%; 
(6) precipitation as calcium oxalate and weighing as calcium 
sulphate, 100°39%; (7) precipitation as calcium oxalate and titra- 
tion with potassium permanganate, 99-68%; (8) precipitation as 
oxalate from a slightly acid solution, 99°87%; (9) liberation of 
carbon dioxide and calculation of loss into CaCO,, 99°80%; 
(10) residual titration method, 99-75%. The theoretical amount 
of calcium (as CaCO,) in the material was 99°959%. C. A. M. 


Acidity and Acidimetry of Soils. III. Comparison of 
Methods for Estimating Lime Requirements of Soils with 
Hydrogen Electrode. IV. Proposed Method for Estimation 
of Lime Requirements of Soils. Henry G. Knicut (J. Ind. 
Eng. Chem., 1920, 12. 559——562).—The vacuum method (A., 1916, 
i, 459) appears to be the most trustworthy for estimating the lime 
requirement of soils, and the hydrogen electrode method (this vol., 
i, 587) yields results which agree with those given by the vacuum 
method, provided that the soil is shaken with lime for more than 
three hours before the hydrogen-ion concentration is determined. 
The Hopkins (A., 1916, i, 459) and hydrogen electrode methods 
are the best for measuring the reduction of acidity in limed soils. 
A method proposed for estimating the lime requirements of soils 
consists in boiling a mixture of 10 grams of the soil, 25 c.c. of 
normal potassium chloride or sodium chloride solution, and an 
excess of calcium carbonate for ten minutes, and measuring the 
volume of the carbon dioxide evolved. The results obtained agree 
with those found by the hydrogen electrode method. W. P. S. 


Rapid Identification of the Two Ionic Elements of 
Barium Sulphate. G. Denicis (Bull. Soc. chim., 1920, [iv], 27, 
560—564).—A more detailed account of work already published 
(compare this vol., ii, 398). W. G. 


Estimation of Lead in Chemicals in Acid Solution. 


Norman Evers (Pharm. J., 1920, 105, 85—-86).—In the colori- 
metric (sulphide) estimation of lead in acid solution, the test 
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solution and the comparison solution should have the same 
hydrogen-ion concentration, otherwise the colorations obtained are 
not comparable. The author recommends that the acidity should 
be neutralised before the sulphide is added, and that bromo-phenol- 
blue (tetrabromophenolsulphonphthalein) should be used as the 
indicator; this indicator is colourless at the neutral point. Iron 
does not interfere under these conditions, and the effect of copper 
may be prevented by the addition of cyanide. If both iron and 
copper are present, the copper should be separated by adding alum 
solution and ammonia, collecting the aluminium hydroxide (this 
precipitate also contains the lead), dissolving it in acid, and treat- 
ing this solution as described, but without the addition of cyanide. 
W. P. S. 


Estimation of Mercury in Organic Combination by 
means of Zinc Filings. Maurice Francois (Bull. Soc. chim., 
1920, [iv], 27, 568).—A simplification of the method previously 
described (this vol., ii, 269), which avoids the necessity for heat- 
ing. About half a gram of the dry, powdered organic matter is 
weighed into a tared, conical flask. To it is added 30 e.c. of ether, 
10 cc. of alcohol, 1 c.c. of concentrated hydrochloric acid, and, 
immediately, 1 gram of zinc turnings. The mixture is shaken once 
and left for half an hour. Another gram of zinc is added, the 
mixture shaken, and again left for half an hour, when a third gram 
of zinc is added, and the mixture left twenty-four hours. By this 
time all the mercury is deposited on the zinc, and the estimation is 
continued as described (/oc. cit.). W. G. 


Modification of Caron and Raquet’s Reaction for 
Manganese. G. Denicis (Ann. Chim. anal., 1920, [ii], 2, 
215—216).—This reaction (A., 1919, ii, 351, 438) may be simplified 
as follows: 5 c.c. of the manganese solution and a few drops of 
sodium hydroxide solution are shaken thoroughly in a test-tube 
until a brown coloration is obtained ; saturated oxalic acid solution 
is then added drop by drop. The brown coloration disappears and 
the characteristic red coloration develops. W. P.S. 


The Use of Phenolphthalein and Diphenylamine in the 
Method with Persulphate for the Estimation of Manganese. 
D. H. Wester (Rec. trav. chim., 1920, 39, 600—602. Compare 
this vol., ii, 451).—The author finds that the use of an alkaline 
solution of phenolphthalein as a comparison solution, and of 
diphenylamine for deepening the colour, in the estimation of 
manganese colorimetrically, as recommended by Tillmans and 
Mildner (A., 1915, ii, 583), does not give exact results. W. G. 


Estimation of Manganese in Biological Material together 
with Data on the Manganese Content of Human Blood 
and Tissues. Cuarence K. Reman and Anniz S. Minor (J. Biol. 
Chem., 1920, 42, 329—345).—For the preliminary preparation 0! 
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the tissue or blood, by means of which any manganese present is 
converted into the sulphate, the authors recommend either a modifi- 
cation of Bertrand’s method (compare A., 1912, ii, 459, 662), the 
fusion with potassium acid sulphate being carried out at 500—600° 
in quartz vessels, or the digestion with sulphuric, nitric, and hydro- 
chloric acids in pyrex Kjeldahl flasks. It is noted that quartz 
vessels are liable to contain manganese, and must be tested by a 
preliminary fusion. For the conversion of the manganese sulphate 
into permanganate, the authors further slightly modify Bertrand’s 
modification (loc. cit.) of Marshall’s method (compare Chem. News, 
1901, 83, 76) with potassium persulphate. 

A series of results is given for the manganese content of human 
blood, the values obtained varying from 0°004 to 0°02 mg. per 
100 grams, most of the cases coming between the limits 0°01 and 
0:02 mg. No abnormality in manganese content was shown by the 
few pathological cases examined, except, perhaps, in the case of 
syphilis of long duration, where the manganese is low. 

The results for the manganese contents of human organs from 
fourteen autopsies are given, manganese being invariably present. 
The liver has the highest manganese content, 0°17 mg. per 100 
grams of wet tissue on the average. W. G. 


Estimation of Small Quantities of Iron as Thiocyanate. 
Ricwarp WILustATTER (Ber., 1920, 58, [B], 1152—1154).—Small 
amounts of iron, such as are found in peroxydase preparations, can 
be estimated rapidly and accuratély in the following manner. 
The solution under investigation (0°5—1 c.c.) is treated with con- 
centrated hydrochloric acid (0°5 c.c.) and made up to 50 c.c. with 
freshly prepared ammonium thiocyanate solution (40%, or, with 
larger quantities of iron, 10%). The coloration is matched by the 
use of standard solutions of iron, which are similarly treated. 
Difficulties are caused by the presence of iron in the purest com- 
mercial ammonium thiocyanate and by the instability of ferric 
thiocyanate in solution; the latter effect is due to the gradual 
reduction of the ferric salt by the thiocyanate, but the process does 
not appear to be catalysed by the ferrous salt formed. The 
difficulty first named is overcome by boiling the ammonium thio- 
cyanate solution for a short time, after which it remains colourless 


when cooled. H. W. 


Use of Potassium Xanthate for the Detection and Separ- 
ation of Cobalt in the Presence of Nickel. Lovis Compin 
(Bull. Sct. Pharmacol., 1920; from Ann. Chim. anal., 1920, [ii], 
2, 218—220).—When a solution containing nickel and cobalt is 
acidified with hydrochloric acid and treated with a slight excess of 
potassium xanthate, the two metals are precipitated as xanthates. 
On the addition of ammonia, the nickel compound dissolves to give 
a blue solution, whilst the cobalt compound remains insoluble. 
When this method is used for the estimation of cobalt in nickel, 
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the ammoniacal solution of the cobalt compound should be acidified 
with hydrochloric acid, and the precipitation repeated in order to 
recover a trace of cobalt which dissolves in the ammonia. 

ww. B 


Estimation of Zirconium and Titanium in Zirconium 
Ores. G. E. F. Lunpett and H. B. Knowtes (J. Amer. Chem, 
Soc., 1920, 42, 1439—1448).—A method of estimating zirconium, 
titanium, and the total rare earths in zirconium ores, is described. 
The method is found to be applicable in the presence of any or 
all of the elements which have ever been found in zirconium ores. 

Four grams of borax are fused and allowed to solidify in a 
platinum crucible, 0°3 gram of finely powdered ore (100 mesh) 
added, and the mixture heated over a Meker burner and stirred 
with a platinum rod for thirty minutes. The cooled mass is placed 
in hydrochloric acid (1:5) in a beaker and warmed on a steam- 
bath. The solution is transferred to a platinum dish, treated with 
sulphuric acid (1:20), and evaporated until fumes of acid are 
evolved. The concentrated liquid is cooled, diluted to 100 c.c., 
and the impure silica filtered off and washed, and the washings 
added to the filtrate. The filtrate is warmed overnight to pre- 
cipitate small amounts of phosphorus as zirconium phosphate. 
The precipitate is filtered and washed with 5% ammonium nitrate, 
and the washings added to the filtrate. Ammonium chloride 
(5 grams) is added to the filtrate, followed by an excess of ammonia, 
and the solution boiled for a few minutes, filtered, and the pre- 
cipitate washed with 2% ammonium nitrate, and the filtrate dis- 
carded. The precipitate is dissolved in hot 5% sulphuric acid and 
the paper thoroughly washed (solution A). The filter paper, 
together with the filter papers containing the silica and the 
zirconium phosphate, is ignited in the original crucible, the ash 
moistened and treated with 1 c.c. of sulphuric acid and 5 c.c. of 
hydrofluoric acid, and ignited until all the sulphuric acid is 
expelled. The residue is ignited with a small amount of sodium 
carbonate. The fused mass is digested with water and filtered. The 
residue is well washed with hot water, ignited, and fused with sodium 
hydrogen sulphate; the cooled fusion is dissolved in 5% sulphuric 
acid, and the solution added to the solution A. The foregoing 
treatment removes phosphoric acid and recovers any zirconium 
which was present in the silica. The solution containing the whole 
of the metals is neutralised until it contains about 1% (by volume) 
of free sulphuric acid, treated with hydrogen sulphide, and filtered 
if necessary. The filtrate is made up to 200 c.c., treated with 
tartaric acid in amount equal to five times the weight of the bases 
in solution, made ammoniacal, and saturated with hydrogen 
sulphide, and any sulphide filtered off. The acidity of the solu- 
tion is brought to 10% of sulphuric acid in a volume of 400 c.c., 
the solution boiled to expel hydrogen sulphide, and cooled to 
4—15°. An excess of a cold 6% aqueous solution of cupferron is 
added. An excess is indicated by a fine, white precipitate, which 
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redissolves, instead of a curdy one, which remains. After digest- 
ing for five minutes, the precipitate is filtered with gentle suction, 
washed with 10% (by volume) hydrochloric acid, and dried. The 
paper and precipitate are ignited in a weighed platinum crucible 
over a blowpipe flame, and weighed. The weight is that of the 
oxides of zirconium, titanium. and the rare earth metals. After 
weighing, the oxides are fused with potassium hydrogen sulphate, 
taken up with 10% (by volume) sulphuric acid, and diluted to 
exactly 100 c.c. This is divided into two 50 c.c. portions, and the 
titanium estimated in one and the rare earths in the second, and 
the zirconium obtained by difference. Fstimation of titaniwm.— 
If the content of titanium is low, it is estimated by Weller’s colori- 
metric method, whilst if it is high, it is reduced to the sesquioxide 
in a Jones’ reductor containing ferric alum and phosphoric acid in 
the receiver, and then oxidised to the dioxide by titration with 
potassium permanganate. Lstimation of the rare earths.—The 
hydroxides are precipitated with excess of potassium hydroxide, 
filtered, washed, and then washed into a platinum dish with 5% 
hydrofluoric acid. The solution is evaporated nearly to dryness 
and treated with 5 c.c. of 5% hydrofluoric acid. If no precipitate 
is present, the rare earths are absent; if present, it is filtered, 
washed with 5—10 c.c. of the same acid, transferred to a platinum 
dish, and ignited. Sulphuric acid is then added, and the whole 
evaporated to dryness, dissolved in dilute hydrochloric acid, and 
the rare earth hydroxides precipitated with ammonia, filtered, 
washed, redissolved in hydrochloric acid, and evaporated to dry- 
ness. The residue is treated with 5 c.c. of boiling 5% oxalic acid 
solution, and, after digesting for fifteen minutes, filtered, washed 
with 20 c.c. of 5% oxalic acid, ignited, and weighed. The accuracy 
of the method is shown by a series of concordant analyses of diorite 
to which weighed amounts of zirconium, titanium, thorium, cerium, 


and phosphate had been added. J. F. 8. 


Estimation of Zirconium in Steel. G. E. F. Lunpet and 
H. B. Know tes (J. Ind. Eng. Chem., 1920, 12, 562—567).—A 
critical review of methods published previously. The authors also 
give a method for the estimation of silicon, aluminium, titanium, 
and zirconium in steels which may contain other elements, such 
as tungsten, chromium, vanadium, phosphorus, molybdenum, 
copper, nickel, cobalt, uranium, and cerium. The steel is dissolved 
in hydrochloric acid with the addition of nitric acid, silica is 
separated, the greater part of the iron removed by extraction with 
ether, the hydrochloric acid solution then treated with excess of 
sodium hydroxide, and the precipitate collected. This precipitate 
is dissolved in hydrochloric acid, the solution nearly neutralised, 
tartaric acid is added, the mixture treated with hydrogen sulphide, 
then rendered ammoniacal, and filtered. After the filtrate has 
been acidified with sulphuric acid and boiled to expel hydrogen 
sulphide, the zirconium and titanium are precipitated together by 
“cupferron”’; the titanium is estimated subsequently, either 
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colorimetrically or volumetrically, in the mixed oxides.  [See, 
further, J. Soc. Chem. Ind., 1920, September. | ww. PS 


Immediate Analysis by Fractional Distillation, Method 
of Maxima and Minima. Cuxarves Movurgv, Cuartes Durraissz, 
and Paut Rosin (Bull. Soc. chim., 1920, [iv], 27, 523—527)— 
The method described, which is applicable to the separation of 
mixtures of substances with boiling points close together, consists 
of successive fractional distillations, the division into fractions 
being controlled, not by the boiling points, but by maximum or 
minimum values of physical properties, such as density, refractive 
index, viscosity, ete. The rectification is continued, similar frac- 
tions being united for further fractionation, until a fraction is 
obtained which, when subdivided by slow distillation, gives frac- 
tions all of which possess identical boiling points and physical 
properties. 

A simple vaselin manometer is described by means of which 
very slight variations in pressure during distillation may be noted, 
and it allows of a distillation being interrupted and then very 
readily resumed at the same reduced pressure. W. G. 


Critical Study of Methods for the Detection of Methyl 
Alcohol. Atexanper O. Gerrier (J. Biol. Chem., 1920, 42, 
311—-328).—Fifty-eight tests for the detection of methyl alcohol 
were critically studied to ascertain their trustworthiness, specificity, 
and sensitiveness, and the influence of foreign substances on them. 
They may be divided into two groups: (1) in which the methy] 
alcohol is oxidised to formaldehyde, which is then detected ; (2) in 
which direct tests for methyl alcohol itself are applied. As 
oxidising agents for conversion of the methyl alcohol into form- 
aldehyde, the author prefers alkaline permanganate or potassium 
dichromate and sulphuric acid. The colorimetric tests for the 
detection of formaldehyde which he considers most trustworthy 
are: with (1) phenylhydrazine + ferric chloride+ hydrochloric acid 
(Meth, A., 1906, ii, 588); (2) phenylhydrazine+sodium nitro- 
prusside+sodium hydroxide (Meth, Joc. cit.); (3) apomorphine 
sulphate (Wolff, A., 1919, ii, 482); (4) peptone+ ferric chloride+ 
hydrochloric acid (Salkowski, A., 1919, ii, 249); (5) reduced 
magenta +sulphuric acid (Denigés, A., 1910, ii, 357, 461). These 
colour tests are extremely sensitive, 1 part in 200,000 being easily 
detected. Two confirmatory tests in which crystalline products 
are obtained are: (1) with fnaphthol+hydrochloric acid 
(Mulliken, “A method for the identification of pure organic 
compounds,” 1911); (2) with concentrated ammonia, giving hexa 
methylenetetramine, which gives characteristic crystals with 
mercuric chloride (Romijn, A., 1896, ii, 280). These two tests 
require the presence of 5% of methyl alcohol. 

All the methods, which are applied directly for methyl alcohol, 
require a large amount of methyl alcohol. Of the twelve 
examined, the method of Leach and Lythgoe (A., 1905, ii, 655), m 
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which the relationship between specific gravity and refractive index 
is determined, is the most outstanding. As a colorimetric test, 
that described by Vivario (A., 1914, ii, 780), in which the alcohol 
is converted into potassium cyanide, is very good. 

Details of the typical procedures for the detection of methy] 
alcohol in liquors and in tissues are given, and there is a full 


bibliography. W. G. 


Diazometric Estimation of Phenol and of certain of its 
Homologues. Rosert M. Cuapin (J. Ind. Eng. Chem., 1920, 12, 
568—570).—The method depends on the coupling of phenols with 
diazonium salts to form insoluble hydroxyazo-compounds. The 
reagent is prepared by mixing equal volumes of WV /10-p-nitro- 
aniline solution and 1% sodium nitrite solution, and is standardised 
against B-naphthol.. The phenol solution to be titrated is treated 
with 10% sodium acetate solution and basic lead acetate solution, 
and the reagent is added with constant stirring. Small, filtered 
portions of the mixture are tested from time to time with a drop 
of the reagent or a drop of phenol solution in order to ascertain 
the progress of the titration. [See, further, /. Soc. Chem. Ind., 
1920, September. | W. P. S. 


Analysis of Phenolsulphonic Acids. Louis Dersverenes 
(Ann. Chim. anal., 1920, [ii], 2, 211—214).—About 5 grams of 
the sample are dissolved in water and diluted to 200 c.c. Ten c.c. 
of the solution are boiled for fifteen minutes with hydrochloric 
acid and bromine, diluted to 200 c.c., cooled, filtered, and the 
sulphuric acid is estimated in the filtrate as barium sulphate; this 
gives the total sulphuric acid (H,SO,) present. Ten c.c. of the 
solution are then titrated with N/2-sodium hydroxide solution, 
using methyl-orange as indicator; the combined sulphuric acid is 
calculated from the formula (7'—S)/2, where 7 is the total 
sulphuric acid and S the sum of the total sulphuric acid and one- 
half of the combined sulphuric acid. The phenol is estimated by 
treating 10 c.c. of the solution with 100 c.c. of water and 50 c.c. 
of hydrochloric acid, adding a definite quantity of standardised 
potassium bromide—bromate solution, heating the mixture at 50° 
for thirty minutes in a closed vessel, and then titrating (iodo- 
metrically) the excess of bromine. Calculation gives the amount 
of free sulphuric acid present, and the proportion of phenol to 
combined sulphuric acid indicates the amounts of mono- and 
di-sulphonic acids in the sample. W. P. &. 


Use of Potassium Ferrocyanide in the Analysis of Sugars 
by Alkaline Copper Solutions. E. Corponnizr (Bull. Sci. 
pharmacol., 1920, 27, 137—138).—The use of potassium ferro- 
cyanide, in the amounts indicated by its advocates, is capable of 
causing a complete reduction of Fehling’s solution if the boiling 
is sufficiently prolonged. The method of Causse-Bonnans leads to 
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very serious errors if the conditions of heating are not accurately 
controlled. CuemiIcaL ABSTRACTS. 


Blood Sugar Concentration and Blood Sugar Methods. 
H. F. Hoéstr and Roitr Hartrenor (J. Biol. Chem., 1920, 42, 
347—-358).—-Bang and Hatlehol’s method (compare A., 1918, 
ii, 279), and Hagedorn and Jensen’s method (compare Ugesk. 
Leger, 1918, 80, 1217), give in normal individuals and in diabetics 
values for the blood sugar concentration which agree approxim- 
ately. The method of Folin and Wu (A., 1919, ii, 308), and par- 
ticularly the modification by Myers and Bailey (A., 1916, i, 300) 
of Benedict’s method, may, in the case of diabetics with hvper- 
glycemia, give results which are too high. W. G. 


Method for the Estimation of Acetic Acid in Acetates. 
Oscar A. Pickett (J. 7nd. Eng. Chem., 1920, 12, 570—571).— 
Xylene is used in place of water as a carrier for the acetic acid in 
the distillation of the acetate with phosphoric acid. About 350 c.c. 
of xylene are used for 2°5 grams of the acetate, and the distilla- 
tion is continued until only a thin film of xylene remains on the 
surface of the phosphoric acid solution in the distillation flask. 


W. P. S. 


Degree of Alkalinity Necessary for the Phloroglucinol 
Test for Formaldehyde. Paut J. Hawnzurk (J. Biol. Chem., 
1920, 42, 411—413).—The degree of alkalinity necessary for a 
minimum positive reaction in the phloroglucinol test for form- 
aldehyde is P,, = 12°13, or the equivalent of the alkalinity of 
0:01N-sodium hydroxide. For an optimum reaction, the alkalinity 
should be P,,=13-0, or 0°17. W. G. 


Estimation of Acetaldehyde in Paracetaldehyde. W. 
Stitwe (Apoth. Zeit., 1920, 35, 153—154; from Chem. Zentr., 
1920, iv, 155).—Paracetaldehyde (5 c.c.) is brought into a 100 c.c. 
flask and frequently shaken during a quarter of an hour with 
N/10-mercuric chloride solution (10 c.c.), potassium iodide free 
from iodate (2 grams), sodium hydroxide solution (15%, 20 grams), 
and water (50 grams). The mixture is diluted to 100 c.c. and 
filtered. Fifty c.c. of the filtrate are treated with gum arabic 
(0°5 gram), sodium hydroxide solution (5 c.c.), and formaldehyde 
(3 ¢.c.); after two minutes, the solution is acidified with dilute 
acetic acid (15 c.c.), and subsequently cooled. The precipitated 
mercury is dissolved by addition of a measured volume of W/10- 
iodine solution, and excess of the latter is titrated. H. W. 


Rapid Volumetric Methods for the Estimation of Amino- 
acids, Organic Acids, and Organic Bases. FRreperick 
WitiraM Foreman (Biochem. J., 1920, 14, 451—473).—Ammonia, 
primary, secondary, and tertiary amines, and basic methylene deriv- 
atives of secondary amines do not form ionisable compounds with 
phenolphthalein in aaueous-alcoholic solutions providing the con- 
centration of alcohol is above 80%. In such solutions, therefore, 
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the acid radicles of the salts of these bases can be titrated accurately 
with V/10-potassium hydroxide, using phenolphthalein as indicator. 
Similarly, when aqueous-alcoholic solutions of certain amino-acids 
containing about 85% of alcohol are titrated with V /10-alcoholic 
potassium hydroxide, the amino- or imino-groups, liberated from 
their “internal salt’ combinations, show no basicity to phenol- 
phthalein, and the carboxyl groups are accurately estimated. 
Certain amino-acids, however, more particularly bibasic amino-acids 
and proline, give low results when titrated in alcohol under these 
conditions, possibly owing to loose combination of alcohol with a 
carboxyl group, or loose condensation, but a subsequent addition 
of formaldehyde or acetone results in a disturbance of the 
equilibrium, and then the carboxyl groups can be titrated 
quantitatively. 

The guanidine nucleus of arginine behaves differently from other 
nitrogenous bases or basic groups in that it acts as a univalent 
base in both alcohol and water. Thus it is neutral to phenol- 
phthalein in 85% alcohol solution, the carboxyl group and the 
guanidine nucleus exactly neutralising each other. 

The complete estimation is carried out as follows: (1) Five c.c. of 
the aqueous solution are titrated with V/10-aqueous sodium hydr- 
oxide. (2) Ten volumes of 97% alcohol are added to 5 c.c. of the 
aqueous solution, and the mixture is titrated with 1 /10-alcoholic 
potassium hydroxide. (3) To the liquid from titration (2), 
12°5 c.c. of neutral 13% aqueous formaldehyde solution are added 
for every 50 c.c. of alcohol present, and the titration continued to 
the same end-point. Titration (1) gives useful information when 
dibasic amino-acids, arginine, and salts of amino-acids are present. 
Titration (2) gives the correct estimation of a number of amino- 
acids. In titration (3), the carboxyl groups of all the amino-acids 
in an amino-acid mixture, except that of arginine, are estimated. 

This new volumetric process forms a rapid and accurate method 
for use in the investigation of many important biochemical 
problems. For the estimation of volatile bases and amino-acids in 
“alcoholic extracts’? (compare Foreman and Graham-Smith, /. 
Hygiene, 1917, 16, 144), to an aliquot part of the extract the 
amount of alcoholic alkali necessary for neutralisation, as deter- 
mined by titration (3), is added, and the mixture is distilled with 
steam free from carbon dioxide for about five minutes, the distillate 
being collected in standard acid. The excess of acid is titrated, 
using alizarin as indicator, and thus a measure of the volatile 
bases is obtained. The residual liquid in the distillation flask is 
free from alcohol, and, owing to the hydrolysis of the alkali salts 
of the amino-acids, is alkaline. It is titrated with V/10-acid, and 
thus a value is obtained for the amino-acids present in the original 
“alcoholic extract.” W. G. 


Micro-estimation of Urea in Blood by means of Urease. 
R. Bantmann (Ned. Tydsch. Geneesk., 1920, 64, [i], 473—478; 
from Chem. Zentr., 1920, iv, 3—4).—The method of Cohen, 
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Fervaert, and Van Lier is modified in such a manner that the 
estimation can be made with 0-4 c.c. of blood. The ammonia, 
obtained by the action of the urease of the soja bean on the urea 
of the blood in faintly acid solution, is, after addition of alkali, 
drawn by a stream of air into very dilute hydrochloric acid, and 
excess of the latter is estimated iodometrically according to Baiug’s 
method. A blank experiment is performed with an equal quantity 
of blood without addition of urease. The amount of urea is 
calculated from the difference in the titrations in the two 
experiments. H. W. 


Estimation of Hydrocyanic Acid in Beans. A. Czapski 
(Zeitsch. anal, Chem., 1920, 59, 80).—Paraffin wax should not be 
used to prevent frothing of the contents of the distillation flask 
during the distillation of hydrocyanic acid from cyanogenetic 
beans; the wax inhibits partly the distillation of the acid, and 
less than one half of the amount of the latter actually present is 
found in the distillate. W. P.S. 


Direct Estimation of Mercury Fulminate in the 
Mixtures for Detonators. M. D. Marqueyrrot (Bull. Soc. 
chim., 1920, [iv], 27, 448)—The mixture is extracted with a 5% 
solution of potassium cyanide, and the mercury is estimated by 
electrolysis in the extract. W. G. 


A Pyrrole Reaction. E. Satkowsxi (Biochem. Zeitsch., 
1920, 108, 185—-188).—The action of pyrrole on p-dimethylamino- 
benzaldehyde resembles that of indole, only it is less sensitive and 
is to a greater extent influenced by the addition of nitrite and 
fuming hydrochloric acid. The author points out the necessity of 
taking this fact into consideration when carrying out Ehrlich’s 
reaction. 8. 8S. Z. 


Combination of Fractionation with Spectrophotometry 
in Proximate Organic Analysis. W.E. Marnswson (J. Amer. 
Chem. Soc., 1920, 42, 1277—1279).—The spectrophotometric 
method of estimating dyes may be applied to colourless organic 
compounds by first converting these into coloured compounds, 
which are separated from the excess of reagents or other coloured 
substances present by extraction with suitable solvents. Procedures 
are described for the estimation of sulphanilic acid, acetone, and 
B-naphthol, depending on their condensation, respectively, 
with picryl chloride, 2:4-dinitrophenylhydrazine, and diazotised 
sulphanilic acid. J. K. 


Justification of the Sublimate-Ammonia Process for the 
Estimation of Stercobilin. R. Goirron (Compt. rend. Soc. 
Biol., 1920, 88, 344—-346; from Chem. Zentr., 1920, ii, 755).—A 
reply to Borrien’s objections (this vol., ii, 520). E. H. R. 
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The Extraction of Stercobilin. M. Brut& and H. Garpan 
(Compt. rend. Soc. Biol., 1920, 88, 342—344; from Chem. Zentr., 
1920, ii, 754—755).—The extraction of stercobilin from excrement 
by solvents, such as amy] alcohol, chloroform, a mixture of chloro- 
form and thymol, or 95% alcohol, is not complete. The extraction 
is better from acidified solutions, but under these conditions a 
change of the colouring matter appears to be brought about 
through oxidation. E. H. R. 


Analysis of the Colouring Substances in Urine. I. 
The Division of Urine into Three Main Fractions as a 
Basis for the Analysis of its Colouring Substances. M. 
Weiss (Biochem. Zertsch., 1920, 102, 228—246).—The urine is 
divided into three fractions. Fraction I consists of the red colour- 
ing substances—the urobilin fraction. Fraction II contains the 
yellow colouring substances—the urochrome fraction. Fraction 
III is composed of the colourless proteic acids—the histidine frac- 
tion. Fraction I, which is obtained by precipitating the urine 
with neutral lead acetate, and does not contain the urochrome, is 
responsible for about three-quarters of the coloration of the urine. 
Fraction II is precipitated from the filtrate of fraction I with 
10% alkali hydroxide. Besides urochrome, this fraction contains 
urochromogen, which differs from urochrome by the fact that it 
gives the permanganate and diazo-reactions, reduces silver salts, 
and darkens more intensely on keeping, when a melanin group is 
eliminated, which the author considers to be a phenol derivative. 
The presence of urochromogen can be detected better in frac- 
tion II than in the original urine. The colourless fraction con- 
tains proteic acids. A tryptophan derivative is also present in the 
urine, which cannot always be identified with the chromogen of 
urorosein. S. S. Z. 


Chemistry of the Proteins. E. Herzretp and R. KLINGER 
(Biochem. Zeitsch., 1920, 102, 89—98).—In order to obtain 
proteins free from adhering impurities, such as the products of 
protein degradation, fats, lipoids, etc., the clear extract from the 
tissues is precipitated with five to six volumes of 90% alcohol and 
heated on a boiling-water bath. It is then filtered or centrifuged, 
and the residue treated with boiling absolute alcohol, and again 
with boiling ether. The protein powder thus obtained is further 
extracted with boiling water to remove the albumoses, peptones, 
and salts. The authors also describe a method for the detection 
and estimation of the higher polypeptides in the protein solution. 
The protein and the higher polypeptides are precipitated with 
boiling 90% alcohol. The precipitated fraction is then extracted 
with boiling water, and the nitrogen is estimated in the aqueous 
extract. Using this method, it is found that all colloidal protein 
solutions contain appreciable quantities of albumoses. One 
hundred c.c. of human serum contain a quantity of albumoses and 
peptones equivalent to 0°4 gram of Witte’s peptone. S. 8. Z. 
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Rapid Estimation of Albumin in the Urine. L. Dupuy 
(Presse medicale, 1920, 28, 104).—The turbidity of a standard 
solution of albumin is compared with that of the urine under 
examination after each has been treated with Eschlach’s citric- 
picric acid reagent. CHEMICAL ABSTRACTS. 


The Separation of Serum Proteins. M. Pierrre and A, 
Vita (Compt. rend., 1920, 170, 1466—1468).—The serum is first 
neutralised by addition of W-hydrochloric acid. ‘Lo it is added 
two and a-half times its volume of acetone. ‘The precipitate is 
collected on a Buchner funnel, mixed with one volume of acetone, 
dried by suction, and washed with ether. The cake of proteins, 
without being broken up too much, is transferred to a dish, covered 
with water (70 c.c. for each 100 c.c. of serum originally taken), 
and left in contact with it for several hours. The water is then 
carefully decanted, and this process is repeated two or three times. 
Finally, the material is powdered and washed two or three times 
by centrifuging with water saturated with carbon dioxide. By 
this means, the insoluble proteins are obtained free from albumin. 
The washing waters are united, saturated with carbon dioxide, and 
filtered, and from the filtrate the albumin is precipitated by the 
addition of an equal volume of acetone. 

In the aqueous-acetone liquors, the fats, lipoids, sugars, etc., 
can be estimated separately by the usual processes. W. G. 


New and Improved Method for the Recognition of 
Human Blood. ANGELO pe Dominicis (Boll. Chim. farm., 1920, 
59, 241—244).—A simple method for detecting human blood on 
a knifeblade or other non-absorbent surface consists in pouring 
on to the spot a very dense solution of celluloid in amyl acetate, 
allowing the solvent to evaporate, removing the dry pellicle by 
means of needles, and examining under the microscope the super- 
ficial layer of blood on the pellicle. If the latter cannot be 
removed from the blood-stained surface, it may be first thickened 
by a second application of the celluloid solution. 2 Mee Be 


“'Thiocol.”” ©. A.} Grau -(Bull. Scr. pharmacol., 1920, 27, 
17—22).—A diagram of the crystals formed by the reaction oi 
thiocol with mercurous nitrate 1s given, together with the direc 
tions for making this microchemical test. As with guaiacol, so 
with thiocol, it is possible to test various plants for oxydases in 
the presence of hydrogen peroxide. The roots of artichoke, dahlia, 
chard, and lucerne are suitable materials responding positively to 
the test. Thiocol can also be used to demonstrate the presence of 
oxydase in the blood, and as a measure of renal insufficiency. Its 
use in the latter connexion depends on its detection in the urine 
by the rose colour developed when a few drops of the urine are 
placed on artichoke root, together with hydrogen peroxide. Its 
use is apparently incompatible with the presence of resorcinol, 
a-naphthol, and sodium salicylate. CuemicaL ABSTRACTS. 
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General and Physical Chemistry. 


Extension of the Balmer Series of Hydrogen and Spectroe 
scopic Phenomena of Very Long Vacuum Tubes. R. W. 
Woop (Proc. Roy. Soc., 1920, [A], 97, 455—470).—The author 
describes a type of vacuum tube in which it is possible to separate 
the secondary spectrum of hydrogen from the Balmer series. The 
tube is 2 m. long and has a 7 mm. bore, and is bent so that the 
central 40 cm. constitutes an “end on” tube, the electrodes of 
which are 80 cm. away from the tube. The electrodes are of 
aluminium ; one end of the tube is in permanent connexion with 
a Gaede pump and the other is connected by a fine capillary tube 
with a hydrogen generator, either an electrolytic apparatus or a 
bulb containing palladium and hydrogen. The tube is operated at 
25,000 volts and 0°2 ampere. When the pressure is such that there 
is a Crookes dark space of 4—5 cm., the ends of the tube show a 
bluish-white light, whilst the central portion shows a fiery purple 
colour, which exhibits the Balmer spectrum with a secondary spec- 
trum of 1/40th the intensity of that in the side-tubes. It is 
possible by finer adjustment that the secondary spectrum may 
vanish entirely. The failure to observe more than twelve members 
out of the thirty-two emitted by solar hydrogen in the Balmer 
series is attributed to the numerous lines in the secondary spectrum, 
which are relatively brighter than the Balmer lines. On photo 
graphing the spectrum of the central portion of the tube the author 
has been able to observe all the Balmer lines up to the 20th. In 
the region of the 6th to the 14th line each line is practically twice 
as bright as its succeeding neighbour. This means, if this rate of 
change is continued, that the 20th line has an intensity of about 
1/600,000 that of the H,-line. A number of other very interesting 
properties of the long tube are described. The following wave- 
lengths have been measured: 12th line, 3722°12; 13th, 3712°22; 
14th, 3703°92; 15th, 3697°35; 16th, 3691°72; 17th, 3686-99; 18th, 
3682°96; 19th, 3679°46; 20th, 3676°44, all with reference to Row- 
land’s iron standards. The influence of water vapour on the 
appearance of the secondary spectrum is described. J. F. S. 


Origin of ‘‘Cyanogen”’ Bands. S. Barrarr (Proc. Roy. Soc., 
1920, [A], 98, 40—49)—Observations have been made of the 
spectra of the flames of a number of gases containing carbon, 
hydrogen, nitrogen, and oxygen. The cyanogen bands are strongly 
developed in the coal gas—nitrous oxide flame. Evidence is obtained 
which shows that they are entirely absent from the hydrogen- 
nitrous oxide flame, if all traces of carbon are excluded, and it 
appears that carbon is essential to their production. The appear- 
ance of the cyanogen bands is, under appropriate conditions, a 
more delicate test for carbon than that of any other of the bands 
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associated with this element. On the other hand, this spectrum is 
not necessarily developed when both carbon and nitrogen are 
present. The conclusion of Grotrian and Runge, that the cyanogen 
spectrum is to be attributed to nitrogen, is shown to rest on 
assumptions which are not confirmed by the present work. The 
eyanogen spectrum provides a very delicate test for the presence 
of compounds of nitrogen admitted in the form of a gas to hydro- 
carbon flames burning in air, since elementary nitrogen does not 
appear, in ordinary circumstances, to be effective in producing 
cyanogen bands in such flames. The intensity of the cyanogen 
bands, when carbon compounds are admitted to the hydrogen- 
nitrous oxide flame, bears no simple relation to the amount of 


carbon thus added. J. F. 8. 


Character of the Light Radiations Emitted by the Vapours 
of Magnesium, Copper, and Manganese under the Selective 
Actions of Thermochemical and Thermoelectrical Excita- 
tions. G. A. Hemsarecn (Phil. Mag., 1920, vi, 40, 296—315).— 
With an electrically heated plate of graphite, which is not covered 
with a layer of carborundum, the red fringe (this vol., ii, 1, 2, and 
170) appears on both sides. ‘The upper fringe often extends to a 
greater distance from the plate than the lower one, probably on 
account of convection of vapours expelled from the under surface. 
The border of the upper fringe is sharply defined and its spectrum 
emission stops abruptly, in marked contrast to that of the luminous 
vapour. In the absence of sufficient quantities of ionised vapours, 
strong magnetic fields (1500—2000 C.G.S.) must be applied to dis- 
place the red fringe emission appreciably, hence the conclusion 
previously advanced, that the sharp outline is caused by the mag- 
netic effect of the heating current, is untenable. No satisfactory 
alternative explanation is offered, but it is pointed out that most 
luminous phenomena which owe their origin to the flow of an 
electric current at atmospheric pressure present a sharp outline. 

The vapours which fill the protected space are in great part 
derived from substances on the plate, and the formation of striz 
at the boundary surface is interpreted as due to motion of the 
vapours round the plate in a helical path. The downward drift of 
luminous vapour in the protected space may be due to gravity or 
radiation pressure, or their combined action. 

An investigation of the spectrum lines emitted by the vapours of 
magnesium, copper, and manganese showed that the line emissions 
due to thermoelectrical and chemical excitation are of the same 
type. The characteristic flame lines of magnesium, copper, and 
manganese, which in the air—coal gas flame are emitted by the 
mantle above the cone, all appear as long lines in the single plate 
furnace. ‘This confirms their status as temperature lines. 


J. R. P. 


The Fine Structure of the Near Infra-red Absorption 
Bands of Hydrogen Chloride, Bromide, and Fluoride. H.M. 
Ranpatu and E. 8. Imes (Physical Rev., 1920, 15, 152—155).—By 
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focussing on the slit of an infra-red grating spectrometer the spec- 
trum produced by a prism spectrometer, using a salt prism of small 
refracting angle, the spectral region to be analysed is too short for 
the overlapping of spectra. It is possible to employ the full resolv- 
ing power of a series of graded gratings with the result that in 
several instances the absorption curves show apparently complete 
resolution. ‘The position of the narrow absorption bands can be 
determined with an accuracy of a few A. In the case of the hydro- 
gen chloride band at 3°46, each member of the broad doublet 
was resolved into twelve narrow bands. From the data obtained, 
the moment of inertia of the molecules of hydrogen chloride, 
hydrogen bromide, and hydrogen fluoride is calculated as well as 


the distance between the atoms in the molecule. 
CHEMICAL ABSTRACTS. 


The Object and Possibility of an Analysis of Absorption 
Spectra. I. Lirscuirz (Zeiisch. physikal. Chem., 1920, 95, 1—14, 
126. Compare this vol, ii, 208).—A theoretical paper, in which 
the object of absorption spectrum determination and the possibility 
of arranging absorption bands in some such series as are found for 
emission spectra are discussed. ‘The reason for the latter is to 
remove absorption spectra from a purely empirical study and to find 
some connexion between the absorption bands and their arrange- 
ment and the chromophoric groups of the various substances. The 
term ehromophore is redefined as follows. Chromophores are 
single atoms or ‘groups of atoms which carry electrons capable of 
oscillation with frequencies between 0°3 and 17x10". J.F.S. 


Optical Effects Occasioned by Salt Formation with 
Organic Acids. I. Phenols and Enols. H. Ley (Zeztsch. 
physikal. Chem., 1920, 94, 405—442).—The absorption spectra of a 
number of phenols, phenolic substances, alcohols, and their sodium 
derivatives have been measured in alcoholic solution by the Hartley 
method, using an iron are as the source of light. The following 
combinations in various concentrations have been measured and 
recorded: phenol, and sodium phenoxide in ethyl] alcohol and in 
water; p-xylenol, m-4-xylenol, thymol, p-chlorophenol, p-bromo- 
phenol, ethyl 2 -naphthol- 3-carboxylate, o-, m- and p-hydroxycinnamic 
acids and their ethyl esters, melilotic acid and its ethyl ester, 
p-methoxystilbene, p-hydroxystilbene, : 2-hydroxydiphenyl, benzoyl- 
acetic ester, B-ethoxycinnamic acid and its ethyl ester, and the 
sodium derivatives of all the compounds in ethyl-alcoholic solu- 
tion. Absorption curves have been drawn in all cases, and the 
changes in the absorption spectra brought about by the salt forma- 
tion pointed out and considered in the light of the present results 
and other previously published work. J. F. 8. 


Table for the Identification of Dyes by means of the 
Spectroscope. James Moir (J. S. African Assoc. Anal. Chem., 
1920, 8, 9—13).—The position of the centre of the absorption band 
of a large number of dyes is given, ranging from that of Aurantia 


at 1425 to that of tetramethylthionine ab A 668. W. P. 8S. 
21—2 
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Colour and Chemical Constitution. IV. The Remai 
Phthaleins. James Morr (Z'rans. Roy. Soc. S. Africa, 1919, 7, 
183—188. Compare A., 1917, ii, 349, 557)—-Further wave-length 
measurements of absorption bands are communicated of a number 
of derivatives, several new, of pp’- and of op/-phenolphthaleins, and 
of 4/-hydroxydiphenylphthalide. Quantitative conclusions are 
derived as to the percentage increase in wave-length of the absorp- 
tion band of phenolphthalein due to the introduction of various 
substituents. In agreement with the view previously put forward 
as to the existence of secondary bands of the phthaleins with a 
wave-length two-thirds that of the visible band, phenolphthalein 
and thymolphthalein in alkaline solutions exhibit bands of which 
the edges are at A 380 and A 420 respectively. The centre of the 
band for p-cresolthymolphthalein in alkaline solution is at A 595, 
whilst the value calculated from those for phenol-p-cresol- and 
phenolthymol-phthaleins is ) 597. 

By condensation of 5-bromoguaiacol with hydroxybenzoylbenzoic 
acid, the bromine atom is eliminated and phenolguaiacolphthalein 
is produced. In this compound, therefore, and presumably also in 
guaiacolphthalein, it is the methoxy-group which occupies the para- 
position to the central carbon atom (compare Hindmarsh, Knight 
and Robinson, T., 1917, 111, 941), and in dibromoguaiacol- 
phthalein each bromine atom is in the ortho-position to the central 
carbon atom and also to one hydroxyl group in each nucleus. 


Quinonoid formulz are suggested for the salts of quinolphthalein. 
J. K. 


Colour and Chemical Constitution. V. The Yellowness 
of certain Phthaleins when Acid. VI. The Ultra-violet 
Spectra of the Phthaleins. James Mor (Trans. Roy. Soe. 
S. Africa, 1919, 8, 41—44. Compare preceding abstract).—The 
absorption spectra of phenolsulphonephthalein, of benzaurin-p-sul- 
phonic acid, and of phenolphthalein monomethyl ether (Green and 
King, A., 1907, i, 933) only differ from that of benzaurin in that 
the absorption band is moved slightly towards the red owing to the 
loading of the molecule with the sulphonic and carbomethoxy- 
groups respectively. Further, since all three compounds are yellow 
in slightly acid solution whilst phenolphthalein is colourless under 
these conditions, it. is concluded that phenolsulphonephthalein is not 
a phthalein but benzaurin-o-sulphonic acid. 

Consideration of wave-length measurements by Howe and Gibson 
(Physical Rev., 1917, 767) of the ultra-violet absorption bands 
from alkaline solutions of phenolphthalein and its derivatives leads 
to a modification of the earlier formula (A., 1917, ii, 350) to 
y=z-7, ——— that in all phthaleins change of the grouping 


0<0- to °C 50, H is accompanied by a diminution in frequency 
of 7 units. J. K. 
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Colour and Chemical Constitution. VII. Spectra of 
Solid Compounds of Cobalt, Nickel, Manganese, and 
Uranium. James Moir (Trans. Roy. Soc. S. Africa, 1919, 8, 
45—49. Compare preceding abstracts).—Evidence is adduced to 
show that the effect on the absorption spectrum of loading the 
molecule either internally by substitution or by combination with 
a non-ionising solvent noted in the case of certain organic com- 
pounds may also be observed among cobalt, nickel, and uranyl 
salts and among permanganates. It is noted that the wavelengths 
of homologous lines of cobalt compounds, of uranyl compounds, 
and of the phthaleins are respectively proportional to the eighth, 
sixth, and fourth roots of the molecular weights of the compounds 
compared. J. K. 


Colour and Chemical Constitution. IX. An Empirical 
Law of Change of Colour. James Morr (Trans. Roy. Soc., 
8. Africa, 1920, 8, 225—228. Compare preceding abstracts).—An 
examination of the absorption spectra of the haloid derivatives of 
phenolphthalein and fluorescein has shown that the effect of the 
substituents on the position of the bands is given by the relation 
—=1-75 (1°15 +0°0037N), in which n=the frequency for the 
0 
halogen derivative, nm, for that of the parent substance (18°05 for 
phenolphthalein and 20°27 for fluorescein), m=the number of sub- 
stituent halogen atoms, and VW =the atomic number of the halogen. 
The relationship also appears to hold approximately for alkyl deriv- 
atives. The view previously advanced that molecular volume is the 
main factor in colour change is abandoned in view of the fact that 
the introduction of methyl, ‘sopropyl, chlorine, bromine, and iodine 
into the molecule produces about the same effect in each case. 


J. K. 


Colour and Chemical Constitution. VIII. Fluorescence 
and its Laws. James Morr (Trans. Roy. Soc. S. Africa, 1919, 8, 
51—53. Compare preceding abstract).—The emission spectra of 
the green fluorescences exhibited by uranyl compounds in the solid 
condition or in non-aqueous solution have been examined. The 
bands are equally spaced and probably always five in number, but 
usually some are too faint to be observed. It is found that for all 

3 
of them an ay in which A, and F,, are corresponding wave- 
y \ LY 
lengths in the absorption and fluorescent spectra, and A; and F; are 
the respective wavelengths of the lowest bands in each. The rela- 
tion also appears to hold for some organic compounds, which give 
much the same value, 1°15, for the ratio 4 J. K. 
l 

Scattering of Light by Dust-free Liquids. W. H. Martin 
WJ. Physical Chem., 1920, 24, 478—492).—Dust-free liquids were 
prepared (i) by evaporation and condensation in an enclosed 
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exhausted apparatus, (ii) by precipitating gelatinous hydroxides of 
aluminium, cadmium, and zinc from dilute solutions of the sul- 
phates, and (iii) by cataphoresis of water. The dust-free liquids 
were all found to scatter light, that of short wavelength being 
scattered to a much greater extent than that of long wave-length. 
A relationship, (u—1)?/n, formulated by Rayleigh and verified in 
the case of gases by Strutt, connecting the refractive index of the 
medium and its light-scattering power, showed some agreement in 
the case of the liquids investigated. The scattered light is very 
largely plane polarised in the case of liquids which scatter very 
little light, and the polarisation in different liquids decreases as the 
relative intensity of the scattered light increases. The polarisation 
is much less complete for liquids than for gases. Evidence is given 
to show that the phenomena observed are due to scattering and not 
to fluorescence. The following intensities of the scattered light are 
given in terms of that of toluene=1: water, 0°060; sulphur dioxide, 
0°400; methyl alcohol, 0°160; ethyl alcohol, 0°180; ethyl ether, 
0-236 ; ethyl acetate, 0°210 ; tsobutyl chloride, 0-375 ; heptane, 0°374 ; 
isobutyl butyrate, 0°320; benzene, 0°91; toluene, 1°00; chloro- 
benzene, 1°52; ethyl benzoate, 1°55; and a-chloronaphthalene, 4°30. 
J. F. S. 


Re-examination of the Light Scattered by Gases in respect 
of Polarisation. I. Experiments on the Common Gases. 
Lorp Ravretex (Proc. Roy. Soc., 1920, [A], 97, 435—450. Com- 
pare A., 1919, ii, 5)—An improved method by which the residual 
defect of polarisation in the light scattered by dust-free gases may 
be measured is described. This quantity has been ascertained for 
the commoner gases, and the following values of the intensity of 
weak component polarisation obtained: hydrogen, 3°83; nitrogen, 
4°06; air, 5°0; oxygen, 9°4; carbon dioxide, 11°7; nitrous oxide, 
15°4 (strong component=100). The author is of the opinion that 
the error attached to these values is not greater than 5%, and is 


probably much less. J. F. 8. 


Re-examination of the Light Scattered by Gases in respect 
of Polarisation. II. Experiments on Helium and Argon. 
Lorp Rayiercu (Proc. Roy. Soc., 1920, [A], 98, 57—64. Compare 
preceding abstract).—The experiments previously described (Joc. 
cit.) are continued for helium and argon. Since the scattering due 
to helium is so slight, special precautions were taken to ensure the 
purity of this gas, which consisted in allowing the gas to circulate 
through a layer of charcoal cooled by liquid air immediately before 
entering the experimental tube. The intensity of the weak com- 
ponent polarisation is found to be argon 0°46, helium <6°5 (strong 
component=100). The total intensities of light scattered by helium 
and by air have been compared. The ratio found was 0°0170. Con- 
sidering the difiiculty of the experiment, this is considered to agree 
within the limit of error with the ratio of the squares of the 
refractivities, which is 0°0144. J. F. S. 
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Influence of Ammonium Molybdate on the Rotatory 
Power of Malic Acid. E. Darmois (Compt. rend., 1920, 171, 
348—350).-The rotatory power of solutions of malic acid is 
increased by the addition of ammonium molybdate (compare 
Gernez, A., 1889, 1147), and the values of a, are found to increase 
at first with the weight of ammonium molybdate and then 
to become practically constant. If it is assumed that the 
acid and salt combine to form a compound and the values of llp 
are calculated and plotted against the weight of ammonium moly 
date added, the curve shows a steep rise to a maximum and then 
a rapid fall. A solution having the composition corresponding with 
this maximum, when evaporated, gave a crystalline compound 
having [a] + 219° for the yellow ray of mercury, and in addition a 
very sparingly soluble ammonium molybdate. W. G. 


The Specific Rotation of Lzevulose. Warren C. VospurcH 
(J. Amer. Chem. Soc., 1920, 42, 1696—1704).—From measurements 
of the rotation of levulose solutions at 25° the concentration vary- 
ing from 2°6 to 20 grams per 100 c.c., the author deduces the 
formule f[a]f/=—(88'50+0°145p)° or [aly = —(88°50+0°150¢— 
0:00086c?)°, where p is the percentage by weight of the sugar in the 
solution and ¢ the number of grams per 100 c.c. Over the tempera- 
37° the variation of [a],, with temperature is given 
by [a]}, = fa} + (0°566 + 0°0028c)(t—25)°. The author considers that 
Ost’s results (A., 1891, 1000) are best expressed by [a]? = 
— (91°50 + 0°133p)°. 

For most purposes the values of fa]i_.,, are given by 
11809 [a]j,, although the coefficient seems to vary very slightly with 
temperature and concentration. W. G. 


An Apparatus for using in Photochemical Reactions the 
Luminous Energy Emitted by an Incandescent Lamp. 
V. Votmar and C. Durratsse (Bull. Soc. chim., 1920, [iv], 27, 
680—681).—A simple arrangement is described by means of which 
the necessary metallic filament lamp can be introduced into the 
reaction liquid contained in a glass vessel surrounded by a polished 
metal jacket, the whole being immersed in a bath by which the 
temperature can be controlled. W. G. 


Experimental Decision of the Question of the Radio- 
activity of all Elements. G. Horrmann (Ann. Physik, 1920, 
[iv], 62, 738—758).—A special very sensitive electroscope capable 
of photographic registration upon a chronograph and sensitive to 
5000 ions per mm., or a deflection of 30 mm. per single a-particle, 
has been used to investigate the “natural”’ radioactivity of common 
materials. From the range of the a-particle it can be decided 
whether the radioactivity is due to known or new radio-elements. 
The range can be obtained by statistical methods from the observa- 
tion of the ionisation produced by each a-particle for a large 
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number. A discussion of the results obtained for the natural ionisa- 
tion of a hollow sphere of brass proves that it is not wholly due to 
radium and its derivatives or to thorium, but in large part to new 
a-rays of very short range from a very long-lived radio-element. The 
material emitted 0°108 a-particle per cm.? per hour, with a maxi- 
mum ionisation of 100,000, corresponding with a range of about 
1°8 cm. at V.7.P. The period of the element producing it 
(? copper) must be at least 1°5 x 10° times that of uranium, and this 
agrees with the range found. F. 8. 


Reactions in Penetrating Radium Radiation and in 
Ultra-violet Radiation Filtered by Quartz Glass. Awnron 
Karuan (Zeitsch. physikal. Chem., 1920, 95, 215—246).—Mixtures 
of fumaric and maleic acids containing respectively 24, 40, 48, and 
64% of maleic acid have been subjected, in 1/50.V-solutions for 
2 to 3000 hours at 6—14°, to the radiation of 80—110 mg. of 
radium metal through 1 mm. of glass. On the assumption that the 
decrease in the titre of the solution (5—7%) is due to the formation 
of acrylic acid, it is found tat in all cases but one the maleic acid 
concentration has increased. This follows from conductivity 
measurements on the radiated solutions. When the above assump- 
tion is approximately true the position of the equilibrium point is 
much the same when the solution has been radiated with either 
ultra-violet rays or with radium rays, namely, 72% at 45—50°. 
Neither by 1632 hours’ radiation with the rays from 80 mg. of 
radium metal, nor by 48 hours’ radiation from a quartz mercury 
lamp, is the density, the refractive index, or the velocity of change 
into ammonium cyanate, of a normal solution of urea, changed to 
an extent outside the experimental error. Between 25° and 37° the 
reaction velocity is increased fourfold for a temperature increase of 
10°, which agrees with the measurements of Fawsitt at 90—99° 
(A., 1903, ii, 15). Similar treatment of aqueous solutions of formic 
acid changes neither the dissociation constant nor the amount of 
oxalic acid formation. Both types of radiation induce a decrease 
in the titre of the solutions, the rate of which decreases as the 
concentration increases. Only rays with a smaller wave-length than 
0°34 » are active. A similar treatment of aqueous solutions of 
benzoic acid produces reducing substances, formic acid and oxalic 
acid ; the velocity of formation of these substances increases as the 
square of the concentration of the benzoic acid. In this case also 
only rays smaller than 0°34 » are active. The time in which the 
same effects are brought about by radium rays and by ultra-violet 
light is in the case of formic acid 270:1 and benzoic acid 7:1. 

J. F. S. 


Colouring and Thermoluminescence of Glass produced 
by Radium Emanation. S. C. Linn (J. physical Chem., 1920, 
24, 437—443).—A theoretical paper in which the colouring of glass 
and other materials by radium emanations is discussed. It is shown 
that all three types of ray have the same effect on the glass, and 
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that the colouring takes place when pure substances are exposed 
to the rays. The colour is discharged from both glass and quartz by 
heating at a temperature at which the former substance com- 
mences to soften. Violet glass is slowly decolorised by exposure 
to sunlight, whilst brown glass is changed to a bright yellow 
by sunlight or ultra-violet light. When a piece of violet glass 
is heated at temperatures below 200° in the dark it luminesces 
for a period which is longer the lower the temperature, and after it 
has ceased te luminesce a further exposure to the radiation is neces- 
sary before further luminescence is possible. In this process, how- 
ever, the violet colour is not affected; the colour only disappears 
when the temperature is raised to about 500°, and there is no 
luminescence in the temperature interval 200—500°. The more 
recently the glass has been subjected to the radiation the lower is 
the temperature at which luminescence occurs ; glass which has been 
recently exposed to radiation commences to luminesce well below 
the boiling point of water, whilst glass which has been kept for 
two to three years after exposure only luminesces at 200°. 


J. F. 8. 


Solubility of Radium Emanation in Organic Liquids, 
ALFRED Scuuuze (Zeitsch. physikal. Chem., 1920, 95, 257—279).— 
The solubility of radium emanation has been determined in toluene, 
ethyl ether, chloroform, acetone, carbon disulphide, ethyl acetate, 
ethyl alcohol, hexane, water, aniline, and benzene at various tem- 
peratures with the object of testing Dolezalek’s theory of gas solu- 
bility (A., 1910, ii, 184). The results show that this theory repre- 
ments the experimental facts in a qualitative manner for the solu- 
bility of radium emanation, both in normal and associated solvents. 
As to the quantitative aspect of the case it is impossible to draw 
any conclusions because the amount of radium emanation dissolved 
is small, and measurements are thereby rendered very inexact. 
Despite this, it is possible to obtain trustworthy data of the solu- 
bility from measurements of the vapour tension of the emanation 
if the correct molecular weight of the solvent is brought into the 
calculations. On the other hand, it is possible to deduce directly, 
from the course of the solubility curve, trustworthy values of the 
molecular weight of the solvent and so gain an insight into the 
molecular condition of liquids. J. F. S. 


Geiger—-Nuttall Equation. Geraarp Kirscn (Physikal. 
Zeitsch., 1920, 21, 452—456).—Application is made of the hypo- 
thesis that the atomic nucleus consists exclusively of helium and 
hydrogen nuclei with electrons, and of the Geiger-Nuttall relation 
in the form given by Lindemann (A., 1915, ii, 720), to deduce 
‘regularities in the disintegration series of radium and thorium. 
From these regularities, applied to the actinium series, conclusions 
are formed as to the atomic weights of these elements. An attempt 
is also made to show that there are three radioactive disintegration 
series. J. R. P. 


21* 
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a-Ray Rules. Hans Tu. Worrr (Physikal. Zeitsch., 1920, 21, 
393—-396).—The rule log R=z log (K —s)+y, where logR is the 
common logarithm of the range of the a-ray in em. at V.7.P., xa 
positive, and y a negative constant, K a constant, and s the order 
of the change in the disintegration series in which the a-particle is 
expelled, counting for the first s=0, the second s=1, and so on, 
represents the ranges of the a-rays of all four series approximately, 
the uranium series being considered two, from uraniumJ to 
radium, and from radium emanation to radium-C’, polonium, actin- 
ium-X, actinium-C, and thorium being exceptions. The values of 
x and y change for each of the four series, and the value of X is 
one-fourth of the atomic weight for the thorium and first part of 
the uranium series, 58 and 60, and 54 and 55 for the second part of 
the uranium series and for actinium respectively. 

Discussing this relation theoretically, by the aid of the quantum 
relation it is deduced that the a-particle is travelling in an orbit 
of radius p in the nucleus, given by the relation p=(K — s)~** const. 


Electron Affinity of the Sulphur Atom. M. Born and 
ELizaBETH Bormann (Zeitsch. Physik, 1920, i, 250—255).—X-Ray 
measurements of the crystal lattice of zinc sulphide and application 
of the lattice theory lead to the value of 50 for the electron affinity 
of the sulphur atom. This value corresponds with an ionisation 
potential of 2°16 volts. CuemicaL ABSTRACTS. 


Conductivity and Frequency. E. D. Eastman (J. Amer. Chem. 
Soc., 1920, 42, 1648—1655).—It is suggested that the conductivity 
of solutions of electrolytes is smaller at zero frequency than at 
any frequency in a certain range immediately above zero. Measure- 
ments of N-potassium chloride and sulphuric acid of maximum 
conductivity are described, and it is shown that the difference 
between direct current conductivities and those at 1000 cycles does 
not exceed 0°02—0°03%, but the difference lies in the direction 
expected. The conductivity of -potassium chloride at 25° given by 
Kohlrausch is confirmed within 0°1%. J. ¥. 8. 


The Thermoelectric Power of Pure Metals. H. Péranon 
(Ann. Physique, 1920, [ix], 18, 169—187).—From a study of the 
variation of the thermoelectric power with temperature, at tem- 
peratures above the melting point of one metal of the couples, it is 
shown that the thermoelectric power of pure metals varies continu- 
ously with the temperature, there being no discontinuity at the 
melting point. For the metals in the liquid state the thermoelectric 
power is a linear function of the temperature, at least for lead, 


tin, and bismuth. For antimony the results are not so regular. 
W. G. 


Theory of Electrocapillarity. I.and II. Atexanper Frumkin 
(Phil. Mag., 1920, [vi], 40, 363—375, 375—-385).—I. Gouy’s theory 
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(A., 1917, ii, 291) that the superficial electric charge is zero at the 
maximum of the electrocapillary curve, but that there may be a 
potential difference between the mercury and the solution, due to 
adsorbed ions, is confirmed. The ordinary equation of the electro- 
capillary curve @y/oy =« is replaced by dy/oy = « + Ty,F, where 
y=surface tension, e=electric charge on unit surface of the mer- 
cury, ~=potential difference between a decinormal calomel elec- 
trode and the mercury in the solution, I, = adsorption excess of 
mercury in gm. equiv. per sq. cm. of dividing surface, F=96,540 
coulombs. The results are incompatible with Nernst’s theory, based 
on electrolytic solution pressure, since the potential difference 
between solution and mercury is not necessarily connected with 
exchange of ions of mercury, but may be caused solely by adsorbed 
layers of anions and catiors. 

II. A modification of Gibbs’s adsorption equation is deduced, in 
which separate account is taken of the adsorption of the anion and 
the cation, and is used to calculate the horizontal distance between 
the ascending and descending branches of electrocapillary curves 
at. different concentrations (Gouy, Joc. cit.). The results are in fair 
agreement with the observed values, but the calculation of the 
maximum is less satisfactory. J. BR. P. 


Activities of Ions in Aqueous Solutions of some Strong 
Electrolytes. Freprerick H. German (J. Amer. Chem. Soc., 1920, 


42, 1556—1564. Compare Noyes and MacInnes, this vol., ii, 345).— 
The 7.M.F. of cells of the type Hg, HgCl| MCl(c,)|| MCl(c,.) | HgCl,Hg, 
in which M is sodium, potassium, or hydrogen, and in which the 
concentrations varied over wide limits, have been measured at 25°. 
In addition, the two cells Hg,HgCl|0°1V KCl|/0°'1VNaCl| HgCl,Hg 
and Hg,HgCl|0-1NKCl||0-1VHC1| HgCl,Hg have also been carefully 
measured, and from the results the activities of the ions have been 
calculated. The results show, as in the work of Beattie and 
MacInnes (this vol., ii, 467), that the conductivity—viscosity ratio 
does not afford a trustworthy measure of the activity of the ions of 
strong electrolytes. Furthermore, the marked increase in the 
activity-coefficient of hydrochloric acid, which occurs beyond 0°51, 
proves conclusively that this quantity cannot be proportional to the 
degree of ionisation. J. F.S. 


Electromotive Behaviour of Aluminium. I. A. Smirs 
(Proc. K. Akad. Wetensch. Amsterdam, 1920, 22, 876—881).—A 
theoretical paper in which an explanation of the valve action of 
aluminium is put forward. The ennobling of the aluminium poten- 
tial on anodic polarisation occurs as follows. During the withdrawal 
of electrons from the metal, represented by 36,, aluminium ions 
pass into solution, Al,""* —» Al,"**, and because this heterogeneous 
equilibrium is established instantaneously the reaction Al, —> 
Al,’** + 36, proceeds with a very small velocity, so that the metal 
becomes poorer in ions and electrons. In consequence of this the 
potential of the metal becomes more positive, as is seen from the 

21—2* 
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equation 1 =0°058/v .log Z,,/My— 2°8, because in this case L, 
becomes smaller. Since the metal is inert the discharge potential 
of oxygen will soon be reached and oxygen will be liberated, which 
in certain circumstances may lead to the formation of an adherent 
coating of oxide on the metal. This coating gives rise to a certain 
resistance which may rise to a considerable value with increasing 
thickness. The assumption, however, that the resistance of such 
a coating should be different for different directions of the current 
is not justifiable, so that the sudden decrease of resistance on 
reversal of the current must be due to another cause. The small 
quantity of oxygen absorbed by the metal is a negative catalyst 
towards the setting up of the internal metal equilibrium. Hence the 
metal surface, being very poor in ions and electrons, passes into a 
metalloid condition, that is, it possesses small conductivity. Hence 
on anodic disturbance the aluminium surface becomes a metal layer 
of great resistance, and this coating is in turn surrounded by 
another of alumina. On reversal of the current the hydrogen liber- 
ated removes the absorbed oxygen, and the aluminium surface is 
transformed with great velocity into a condition of internal equili- 
brium, that is, the coating of great resistance is changed into one 
of negligible resistance. Hence the resistance remaining when 
aluminium is changed from anode to cathode is chiefly the resistance 
of the alumina. J. F.S. 


Ignition of Gases at Reduced Pressures by Impulsive 
Electric Sparks. W. M. Tuornron (Phil. Mag., 1920, vi, 40, 
345—356).—Ignition by impulsive sparks is, on the whole, more 
difficult at low pressures, in this differing from ignition by hot wires. 
In hydrogen and methane the increase of difficulty takes place by 
well-marked steps or stages. In ethane or propane this does not 
occur, but there is an oscillation of the curve, found also in hydro- 
gen and carbon monoxide. This appears to be associated with the 
temperature of the sparking point during the passage of the spark. 
It has been shown previously (A., 1914, ii, 524, 834; 1915, ii, 734) 
that at pressures well above atmospheric sudden changes of inflam- 
mability occur when ignition is by impulsive sparks or condenser 
discharge. It is now found that there are such steps at reduced 
pressures, and that there is a close agreement between the partial 
pressures corresponding with the points at which oxygen has ratios 
to the mass of the combustible gas expressed by successive natural 
numbers, and the pressures at which sudden changes of inflamma 
bility occur. J. R. P. 


Dye Cells. E. Srarcnetin (Zeitsch. physikal. Chem. 
1920, 94, 542--591).—The change in #.M.F. produced in cells 
containing various fluorescent dyes on illumination with a 3000 
candle-power half-watt lamp has been measured against 4 
N-calomel electrode. Rhodamine-B, rhodamine-3B, sodium eosin, 
quinine sulphate, tetrachlorofluorescein, the phosphine dye, the 
sodium salts of #-naphthylamine-6:8- and 5:7-disulphonic acids, 
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and resorufin, were all measured both alone in solution and in the 
presence of oxidising and reducing agents, such as acetaldehyde, 
formaldehyde, oxalic acid, ferrous sulphate, iodine, vanadium 
tetroxide in sulphuric acid, ferric sulphate, hydrogen, oxygen, 
quinol, and other substances, such as potassium chloride, iodide, 
and sodium carbonate. It is shown that the Becquerel effect takes 
place in both directions, and its dimensions and direction depend 
on the presence of reducing and oxidising agents. The behaviour 
of all the cells examined can be explained by the assumption of a 
hidden oxygen—hydrogen photolysis. J. F. 8S. 


Metastability of the International Weston Element and 
its Unsuitability as an [Electrical] Tension Normal. Enrnsr 
Conen and A. L. Tu. Morsvetp (Zeitsch. phystkal. Chem., 1920, 
95, 285—304).—The international Weston element with a 12°5% 
cadmium amalgam, which was recommended by the international 
conference on electrical standards and units (Washington, 1908), 
does not fulfil the demands which are required from a standard of 
electromotive force. This is because the results of Cohen (A., 1900, 
ii, 702), Bijl (A., 1903, ii, 6), and F. E. Smith (Collected Researches 
Nat. Phys. Lab., 1910, 6, 137) on the composition of the element 
have not been sufficiently taken into account. This element at tem- 
peratures below 12° is a metastable system, which may spontane- 
ously become stable with a noticeable change in the 7.M.F. amount- 
ing to about 6 millivolts at 0°, and for this reason is unsuitable as a 
standard. The temperature formula recommended by the confer- 
ence for use between 0° and 40° with this element refers to elements 
which are metastable up to 12° and stable above this temperature. 
The Weston element is to be replaced by an element containing 8% 
cadmium amalgam as recommended by Cohen and Kruyt (A., 1910, 
ii, 178, 259), which is stable from a few degrees below zero to 40°. 
The temperature formula mentioned above is strictly applicable to 
elements containing 8% cadmium amalgam from 0° to 40°, and 
may be applied to all such elements which are stable over this range 
of temperature. The Weston elements supplied by the Weston 
Company containing 12—13% cadmium amalgam are also unstable 
below 12°, and are also unsuitable as normals of electromotive force. 

J. F. S. 


Moving Striations in Neon and Helium. F. W. Aston 
and T. Krxvent (Proc. Roy. Soc., 1920, [A], 98, 50—56).—When 
the flash of an ordinary spectrum tube containing neon or helium 
is analysed by a rotating mirror it is found to consist of an 
extremely short flash followed by a flame or arc, and that the latter 
consists of bright striations travelling from anode to cathode. The 
velocity of these striations is found to be about 50,000 em./sec. in 
neon and 100,000 cm./sec in helium. These values are a limiting 
case, and the velocity varies with varying conditions, such as pres- 
sure, diameter of tube, and temperature. Neither air nor hydrogen 
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showed moving striations in capillary tubes, but in a tube 1°6 mm. 
wide both developed stationary striations at 1 mm. to 2 mm. 
pressure. J. F. 8. 


Variation of Magnetic Susceptibility during Allotropic 
Transformations and Melting of some Substances. Torasiré 
Isutwara (Sci. Rep. Tohoku Imp. Univ., 1920, 9, 233—241).— 
The magnetic susceptibility of five weakly magnetisable substances 
was examined over considerable ranges of temperature in a modified 
torsion balance apparatus which could be exhausted or filled with 
inactive gas. Water was used as the standardising substance of the 
apparatus, its specific susceptibility being accurately known. Silver 
bromide is diamagnetic. On cooling, its susceptibility is fairly con- 
stant down to 200°, below which there is a slight decrease but no 
discontinuity in passing through the melting point. Silver chloride 
is also diamagnetic, the susceptibility increasing with rising tem- 
perature, with no discontinuity during fusion. The diamagnetic 
susceptibility of sulphur shows no discontinuity at the transforma- 
tion from rhombic into monoclinic crystals, and the curves give no 
definite indication of fusion, but the transformation in the liquid 
phase at 160—170° is accompanied by a decrease of about 2% in 
diamagnetism, after which the susceptibility is again constant. 
There are indications of a reversible magnetic change at about 80° 
which may be due to the presence of an amorphous sulphur. The 
diamagnetic susceptibility of zinc shows a sudden decrease of about 
4% at the melting point with a linear decrease above and below 
this point. Aluminium is paramagnetic, and its susceptibility is 
constant over a range of 100° below its melting point. During 
fusion it increases by about 2% and then remains constant. 


T. H. B. 


Molecular Theory of the Paramagnetism of Solid Salts. 
Orto Srern (Zeitsch. Physik., 1920, i, 147—153; from Chem. 
Zentr., 1920, iii, 297).—Curie’s law, z7'=const. (where z is the 
susceptibility and 7’ the absolute temperature), has been applied by 
Weiss to solid substances on the basis of Langevin’s theory and on 
the assumption that here also the molecules, as carriers of the 
elementary magnets, are able to rotate freely. Since, however, 
doubts have been cast on this assumption, Weiss endeavoured to 
show later that it is not really essential if the condition is fulfilled 
that the molecules are attached to stable equilibrium positions or, 
in consequence of temperature changes, oscillate round these posi- 
tions, provided only that the orientation of these equilibrium posi- 
tions does not occur in any preferential direction (amorphous sub- 
stances and crystalline powders). The detection of an error in 
Weiss’ calculations has led the author to recalculate the entire 
subject. He is led to the diametrically opposite conclusion that the 
susceptibility of such a substance is independent of the temperature 
to a first approximation, and only as a second approximation 
decreases somewhat but only very slightly with increasing tempera- 
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ture—a result which could be predicted without calculation. 
Curie’s law cannot therefore be valid for molecules oscillating round 
an equilibrium position, but only for such as are able to rotate 
freely. Since the molecules in a crystal certainly do not conform 
to this condition and Curie’s law is known to be valid, the author 
is led to the conclusion that the molecules cannot be regarded as 
the carriers of the magnetic moment, and that this function is 


probably performed by the ions. H. W. 


Volume Change Produced on Diluting Concentrated 
Solutions or Mixing Two Liquids. [Fru.| Irene D. Gorz 
(Zeitsch. physikal. Chem., 1920, 94, 181—209).—The thermal 
expansion of ethylene dichloride, benzene and ethyl ether under a 
pressure of 420 and 350 atms. respectively has been determined over 
the range 0—40°; the volume change is represented by the follow- 
ing equations: ethylene dichloride, v=0°78025(1+0°0011109¢ + 
000000169627); ethyl ether, v = 1°35786(1 + 0°0015006¢ + 
0:00000437¢?) ; benzene, v=1°11250(1 + 0°0011715¢ + 0°0000001552?), 
The thermal expansion of mixtures of ethyl ether—ethylene 
dichloride and ethyl ether—benzene of various concentrations has 
been determined and found to be the same as that of ethyl ether 
under definite external pressure. These pressures were proportional 
to the concentration of the ethylene dichloride up to 49°875% and 
to that of the benzene up to 100%. Making use of Tammann’s law 
of concentrated solutions, the contraction on mixing a concentrated 
solution of ethylene dichloride in ethyl ether with ethyl ether has 
been calculated and the values found to be very near the experi- 
mentally determined value. The contraction on mixing ethyl ether 
with benzene has been calculated on the assumption that two 
liquids only differ from one another and from their mixture in 
respect of their internal pressure, and the volume change depends 
only on the total pressure. The calculated values are very nearly 
those determined experimentally, except in a few cases. 


J. F. S. 


Graphic Representation of the Characteristic Equation. 
R. Moturer (Physikal. Zeitsch., 1920, 21, 457—463).—The magni- 
tude y= pv?/T is plotted as ordinate against the density or the reci- 
procal of the absolute temperature as abscisse. The resulting 
diagrams for different characteristic equations are discussed. 


J. R. P. 


' Theory of the Solid State of Aggregation. A. VAN DER 
Werta (Zeitsch. physikal. Chem., 1920, 95, 129—138).—A_ theo- 
retical paper in which a number of properties of solids are treated 
mathematically. It is shown that the specific heat and the mechani- 
cal solidity bear a simple relationship to one another. Both quan- 
tities depend on the molecular attraction, and furnish a measure 
of the resistance with which a substance opposes any force which 
tends to disrupt it. This resistance is termed the “work of expan- 
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sion,” and may be calculated from the modulus of elasticity and 
also from the specific heat and the thermal expansion. The follow- 
ing relative values have been calculated for the lengthening by 
1/100 mm. of the following substances, from the specific heat 
values: Al, 8°05; Pb, 5°2; Cd, 8°07; Fe, 31°25; Au, 18°08; Cu, 
20°37; Na, 0°168; Ni, 29°7; Pd, 24°45; Pt, 32°7; Ag, 12°7; Bi, 
9°41; Zn, 9°67; and Sn, 7:1. The values calculated from the 
modulus of elasticity in many cases differ very much from the above 
values. The method adopted in the above calculations permits of 
qualitative conclusions being drawn in connexion with the mechani- 


cal properties of solid substances from simple thermal data. 
J. F. 8. 


An Electrical Adiabatic Calorimeter and its Use in the 
Determination of the Specific Heat of Solutions of Cadmium 
Sulphate. Ernst Conen and A. L. Tu. Moesvetp (Zezttsch. 
physikal. Chem., 1920, 95, 305—327).—The construction of an 
adiabatic calorimeter is described, which in its chief points follows 
closely the adiabatic calorimeter of Richards (A., 1908, ii, 806). 
The main point of difference lies in the heating of the liquid in the 
protecting jacket. Richards changed the temperature of the jacket 
by neutralising sodium hydroxide solution at a measured rate, 
whilst in the present case the change in temperature is effected by 
the passage of a known amount of electrical energy into the water 
in the surrounding jacket. An accuracy of 0°5 per 1000 is claimed 
for the results obtained with this instrument. The specific heat of 
solutions of cadmium sulphate from 1°89% to 44°63% (by weight) 
has been determined, and values obtained which steadily fall from 
0°9763 with the most dilute solution to 0°5725 with the most 
concentrated. The results are compared with the values obtained 
by Berthelot-Thomsen and found to differ by quantities varying 
from 1/7000 to 36/6000. J. F.S. 


Indirect Method of Determining the Specific Heat of 
Dilute Solutions with Preliminary Data Concerning Hydro- 
chloric Acid. TxHropore W. Ricwarps and Attan W. Rowe (J. 
Amer. Chem. Soc., 1920, 42, 1621—1635).—The specific heat of a 
dilute solution can be determined indirectly from the difference in 
the heat developed on diluting a known concentrated solution to a 
solution of the desired strength at two temperatures. The method is 
based on Kirchhoff’s law, K,,-— K’,, =(U'!—U)/A@, in which K,, and 
K’, are the molecular heat capacities of the two substances, UV and 
U' the respective total energy changes, that is, the heats of dilution 
at @ and (@+A@). This method has been carried out with the utter- 
most care for solutions of hydrochloric acid. The following mole- 
cular heats of dilution have been obtained for 20°: HC1,10H,O+ 
15H,O, 714 cal.; HCl,10H,0+40H,0O, 949; HC1,10H,O + 90H,0, 
1082; HCl,20H,0O+80H,O, 480; HCl,10H,O+190H,O, 1161; 
HC1,20H,O + 180H,O, 549; HCIl,1I0H,O + 390H,O, 1219; 
HC1,10H,O + 790H,O, 1247. The following specific heats, for which 
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an accuracy of about 0°05% is claimed, have been obtained : 
HC1,10H,O, 0°752; HCl1,20H,O, 0°849; HCI1,25H,O, 0°8776; 
HC1,50H,O, 0°9320; HC1,100H,0O, 0°9634; HC1,200H,O, 0°9812; 
and HC1,400H,O, 0°9905. This method of determining specific heats 
is to be recommended because it is easier to measure two heats of 
dilution than one direct specific heat. J. F.S. 


Variation of the Specific Heat of a Gas with Temperature. 
GeorcE W. Topp (Phil. Mag., 1920, [vi], 40, 357—362).—It is 
shown that continuous change of specific heat with temperature is 
not inconsistent with the theory of equipartition, and that the data 
for hydrogen are explained by the theory of equipartition as well as 
by the quantum hypothesis. It is assumed that gas molecules have 
three degrees of freedom so long as their velocities are below a 
critical value; above this value collisions result in the acquisition 
of further degrees of freedom. J. R. P. 


Specific Heat of Saturated Vapours at Low Temperatures. 
E. Arizts (Compt. rend., 1920, 171, 456—458).—A criticism of 
Bruhat’s work (this vol., ii, 528), in which the author reaffirms his 
own views on the subject (A., 1917, ii, 192). W. G. 


Third Law of Thermodynamics and the Entropy of 
Solutions and of Liquids. Guitpert N. Lewis and G. E. Gipson 
(J. Amer. Chem. Soc., 1920, 42, 1529—-1533).—A theoretical paper 
in which the Nernst. third law of thermodynamics and the entropy 
of liquids and solutions are considered. The third law of thermo- 
dynamics is restated as follows: “If the entropy of each element 
in some crystalline form is taken as zero at the absolute zero, the 
entropy of any pure crystal at the absolute zero is zero and the 
entropy of any other substance is greater than zero.” It is, how- 
ever, likely that the difference between the entropy of a pure 
substance in the crystalline state and in any amorphous state may, 
in many cases, prove to be very small. J. F. S. 


Entropy Changes at Low Temperatures. I. Formic 
Acid and Carbamide. A Test of the Third Law of 
Thermodynamics. G. E. Gipson, W. M. Larimer, and G. S. 
Parks (J. Amer. Chem. Soc., 1920, 42, 1533—1542).—The specific 
heat of formic acid and of carbamide has been determined at a large 
number of temperatures from 71°0° K to 300°3° KX. For formic acid 
the following values have been obtained: 71°0° K, C, per gram= 
0-157; 90°3° K, C,=0°182; 250°5° K, C,=0°344; and 291°5° K, 
0510; for carbamide the results include: 86°4° K, C,=0°239; 
107°5° K, Cp=0°259; 244:2° K, C,=0°382; and 300°3° K, Cy= 
0460. From these values the free energy and entropy have been 
calculated, and the following values, which are in keeping with the 
third law of thermodynamics (see preceding abstract), are ob- 
tained: Formic acid, S,2s15° =4°72 per atom, and Sy9s1-5° =4°86 per 
atom or 24°30 per mol.; the entropy of fusion is 8°60. 
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So9s°(liquid) = 34°2. The free energy of formation from the elements 
is —85370 cal., and from carbon monoxide and water 3415 cal., 
both at 298° K. Carbamide, Syg° =41°0+2°0, and the free energy 
of formation from the elements is AF'993°= — 48,992 cal. J. F. 8. 


Entropy Changes at Low Temperatures. II. Ethyl and 
Propyl Alcohols and their Equimolecular Mixture. G. E. 
Grsson, G. S. Parks, and W. M. Latimer (J. Amer. Chem. Soc., 
1920, 42, 1542-1550. Compare preceding abstract).—The specific 
heat of ethyl alcohol, propyl alcohol, and an equimolecular mixture 
of the two has been determined for the liquids, crystalline solids, 
and the glasses at temperatures from 78°5° K to 274°6° K. The 
heat of fusion of ethyl alcohol at the melting point 156°2° X is 
found to be 24:0 cal. per gram or 123 cal. per gram-atom. The 
molecular heat capacities are: ethyl alcohol, 268°7° XK, 24°39; 
198°3° K, 21°10; 90°0° K, 12°80; and 86°0° K, 12°15; propyl alco- 
hol, 268°7° K, 30° 96 ; 198°3° K, 26°67 ; 90°0° K, 15°17; and 86° 0° K, 
14:47, whilst the values for the equimolecular mixture at the same 
temperatures are 27°72. 23°83, 13°90, and 13°21 respectively. From 
the data it appears probable that the entropy of the equimolecular 
mixture is not zero at the absolute zero. Assuming the validity of 
the third law of thermodynamics to the process ethyl alcohol (super- 
cooled) —> ethyl alcohol (crystalline) AS;;¢.9. has been calculated by 
two methods. The difference (per gram-atom) between the results 
obtained is 0°12 cal. per degree or 50 cal. at 156°2° K. By means 
of the third law of thermodynamics the free energy of ethyl alcohol 
has been calculated to F29s° = — 43,000 cal. J. F. 8. 


Space-filling and Ionic Mobility. Ricnarp Lorenz (Zeitsch. 
Elektrochem., 1920, 26, 383—384).—The author refers to the work 
of H. Kauffmann (this vol., ii, 16) as of importance in the extra- 
polation of electric conductivities to the limiting value, but differs 
from him in considering the boiling points as corresponding states 
for liquids. J. R. P. 


Some Little-noted Sources of Error in Boiling-point 
Determinations under Reduced Pressure. C. von RECHENBERG 
and E. Braver (Zeitsch. physikal. Chem., 1920, 95, 184—-214).—A 
large number of experiments on the determination of boiling points 
under reduced pressure are described. It is shown that the tem- 
perature of the vapour in the boiling tube decreases from the 
bottom upwards, in individual cases as much as 20°. The electri- 
cally determined temperature measurements of Hansen (A., 1910, 
ii, 827) show that there is a more rapid fall of temperature between 
the surface of the boiling liquid and a height 1-—2 cm. above it than 
elsewhere, which may be explained by the presence of fine drops of 
superheated liquid carried upward by the vapour. The temperature 
gradient in the upper half of the boiling tube is regular, and occa- 
sionally greater than in the lower half. The temperature fall there- 
fore increases from the bottom upward, and this is true in all cases 
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and with all variations of heating and temperature of the mantle. 
With increase in the heating, that is, with increase in the amount 
of vapour evolved, the temperature increases at all points in the 
boiling tube, but in general the temperature gradients and tem- 
perature differences do not change to any marked extent. The tem- 
perature of the surrounding mantle influences the temperature of 
the vapour to a marked extent. The following conditions are recom- 
mended for the determination of boiling points by the dynamic 
method. The boiling flask may be of glass or metal; in the latter 
case a flattened bottom is preferable, whilst in the case of glass a 
second neck carrying a capillary tube is advantageous. The neck of 
the flask should be surrounded with a vapour mantle; the boiling 
tube must be at least 20 mm. wide, the neck and condenser tubes 
15 mm. wide. The thermometer bulb must be placed at least 50 mm. 
above the level of the boiling liquid and the whole of the mercury 
thread should be in the vapour. Pressure measurements should be 
made on the boiling tube. The manometer should have a limb 
15 mm. wide and must be perfectly vertical, and pressures of less 
than 5 mm. should not be measured in this way. The velocity of 
distillation must never be greater than one drop per second, and no 
temperature or pressure readings should be made until at least 
10 c.c. have distilled over. J. F. 8. 


The Boiling Points, Critical Temperatures and Pressures 
in Homologous Series. Maurice Prup’Homme (J. Chim. physique, 
1920, 18, 94—102).—In a homologous series the value of 7,/T, 
increases from one member to the next higher in the series, 7’, being 
the absolute boiling point and 7, the absolute critical temperature. 
(7,—T7,) increases or decreases similarly according to the particular 
series, and 7',/7', divided or multiplied by (7,—7 ) is a constant 
for each series. 

The difference in the critical temperatures of two adjacent mem- 
bers in the series of paraffin hydrocarbons is given by A=210/ 
T’0°0185TV Te, 

For isomeric esters, (7'.— 7) /(7-—T>) is a constant, where 7’, and 
T. are the absolute boiling points at two different pressures. Fur- 
ther, (7.—7) is an exponential function of the critical pressure. 

The introduction of any one of the halogen elements into a hydro- 
carbon gives for 7/7, and T./(7,—7) constant values independent 
of the nature of the halogen. W. G. 


Ulrich Diihring’s Law of Boiling Points at Similar 
Pressures. The Zero Point of Vaporisation. C. von 
RecHENnBEeRG (Zeitsch. physikal. Chem., 1920, 95, 154—183).—A 
theoretical paper in which Diihring’s rule is examined by means of 
a large amount of previously published vapour pressure data. It is 
shown that this rule may be restated as follows. The saturation 
temperatures, for equal pressures of pure uniform chemical sub- 
stances having similar vapour—pressure curves, change in the same 
way if the compounds during vaporisation do not change their 
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constitution, that is, neither dissociate nor associate, and when the 
vapour is entirely unimolecular. The author postulates a mini- 
mum temperature at which a substance ceases to exert a vapour 
pressure; this is the temperature at which vapour ceases to be 
capable of existence, and is termed the zero of vaporisation; it 
differs for every substance, and if it is found experimentally for 4 
single substance can be calculated for all others by Diihring’s rule. 
The vaporisation zero of hydrogen is the same as the absolute zero, 
as follows from the vapour-pressure determinations of Travers, 
Senter, and Jaquerod (A., 1903, ii, 9). Using this value, those of 
about fifty other substances have been calculated. The values of the 
more common substances are: oxygen, —243°91°; carbon dioxide, 
—171°49°; ammonia, —161°83°; chlorine, —182°29°; ethyl ether, 
—146°73°; ethyl alcohol, —91°96°; benzene, -—129°71°; water, 
—87-84°; benzoic acid, +1-73°; glycerol, +27°85°; and sulphur, 
6°57°. J. F. S. 


Vapour Pressure Equation. Cyr H. Meyers (Phil. Mayg., 
1920, [vi], 40, 362—-363).—The equation of Todd and Owen (A., 
1919, 1i, 495) is criticised adversely. J. R. P. 


Approximation Formule for Univariant Systems. J. A. 
van Liempt (Zeitsch. anorg. Chem., 1920, 111, 280—288).—A 
theoretical paper in which the author deduces formule by which 
the vapour pressure and sublimation pressure in univariant systems 
may be approximated from known data. The formule are based 
on the Clapeyron formula, dp/d7T=Q,/(v,—v.)7, and have the 
form m= —0°2184k,7,7 + 0°2184%,, in which /, is the Trouton con- 
stant (21), 7; the boiling point, and s=1/7', the temperature under 
discussion; supplying the value of the constants, the formula 
becomes m= —4°597;7+4°59. This formula holds in the region of 
the critical point if it is written in the form logp,, = 
—4°597)./ 7. + 4°59 The sublimation pressure is given by 
m= — (2°957,+4°597;)7 + 7°53. J. F. S. 


Liquefaction of Air and the Characteristic Equation. K. 
ScureBerR (Physikal. Zeitsch., 1920, 21, 430—433).—A discussion 
of the Joule-Kelvin effect leads to the characteristic equation 
v3 — (RT /p—a/T+c)v?-—bR?T=0, instead of van der Waals’s equa- 
tion v3—(RT/p+b)v?-—av/p+ab/p=0. J. R. P. 


Heat of Reaction. Warner Janxowsky (Zeitsch. Elektro- 
chem., 1920, 26, 385—391).—The energy-content of a body con- 
sists of heat and potential energy, which are interconvertible. 
Nernst’s theorem is deduced from this assumption. Kirchhoff’s 
equation for the dependence of heat of reaction on temperature, and 
Nernst’s use of the equation, are said to be incorrect, The author 
believes that affinity is independent of temperature. J. R. P. 
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Heats of Combustion of Benzene, Toluene, Aliphatic 
Alcohols, cycloHexanol, and other Carbon Compounds. 
TueoporE W. Ricnarps and Harotp S. Davis (J. Amer. Chem. 
Soc., 1920, 42, 1599—1617).—The heat of combustion of a number 
of carbon compounds has been most carefully determined, and the 
following values obtained in 18° calories per gram: sucrose, 3943 ; 
benzoic acid, 6320; naphthalene, 9614; benzene, 10,014; toluene, 
10,155; tert.-butylbenzene, 10,434; cyclohexanol, 8882; dicsoamyl, 
11,339; methyl alcohol, 5326; ethyl alcohol, 7101; propyl alcohol, 
8033 ; x-butyl alcohol, 8615; and isobutyl alcohol, 8599. The heat 
effect for the addition of CH, in alcohols, and in the side-chains of 
aromatic hydrocarbons, is 648 kilojoules or 153-5 Cal., whilst that 
for the addition of CH, in the benzene ring is 638 kilojoules. 

J. F. S. 


Calculation of Theoretical Heats of Solution. H. von 
STEINWEHR (Zeitsch. physikal. Chem., 1920, 94, 6—24).—A theo- 
retical paper in which the calculation of the theoretical or fictitious 
heat of solution is considered. It is shown that the two most 
important methods for calculating this quantity, as put forward by 
Cohen and Bruins (A., 1918, ii, 297), are only possible in the case 
of anhydrous salts. The method applicable to hydrates, which 
can also be applied to anhydrous salts, was deduced by W. Jaeger 
(Ber. Deut. physikal. Ges., 1901, 3,48), and has now been developed 
without the objections which were raised to Jaeger’s method, and 
it has been used to calculate the fictitious heat of solution of 
CdSO,,8/3H,O at 4° and the value —182°85 cal. obtained. The 
formula for calculating the temperature-coefficient of the fictitious 
heat of solution given by Cohen and Bruins (Joc. cit.) is shown to be 
incorrect, and corrected formule have been deduced for the cases 
applying to hydrates and anhydrous salts. The probable course of 
the fictitious heat of solution of CdSO,,8/3H,O, with temperature 
changes, has been calculated from the values calculated for —7°3°, 
4°,and 18°. It is also shown that by making use of a modification 
of Kirchhoff’s formula for the heat of solution, the fictitious heat 
of solution and the difference between the total energy of elements, 
may be calculated both for the conditions with and without solid 
phase if the dependence of the tension of aqueous vapour of the 
solution on the dilution of the solution and the temperature-coeffi- 
cient of the solubility of the salt are known. These formule hold 
for both anhydrous salts and hydrates. J. F.S. 


Theory of Binary Mixtures. VI. Compressibility of 
Binary Mixtures. F. Do.ezatex and F, Spripen (Zeitsch. 
physilal. Chem., 1920, 94, 72—110).—The theory of the compressi- 
bility of binary mixtures is developed in connexion with the 
author’s theory of binary solutions (this vol., ii, 32). The com- 
pressibility of the binary mixtures, benzene—ethylene dichloride, 
ethyl ether—chloroform, and penzene—carbon tetrachloride has been 
determined at 24°6° for all possible concentrations up to a pressure 
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of 600 kilo./sq. cm. The compressibility curve for mixtures of 
benzene and ethylene dichloride is a straight line at all pressures, 
which indicates, in keeping with previous vapour-pressure measure- 
ments (/oc. cit.), that both substances are unimolecular and that the 
compressibility is additive at all concentrations. The compressi- 
bility curve for mixtures of ethyl ether and chloroform at lower 
pressures is strongly convex to the abscisse axis; consequently there 
is a strong deviation from simple additivity in the compressibility 
of these substances. If the amount of complex formation between 
these substances, previously found from vapour-pressure measure- 
ments, is taken into account, the curve becomes a straight line and 
exact additivity is obtained over the whole range of concentrations. 
With increasing pressure, in accordance with the theory, the curva- 
ture becomes less, and eventually it becomes concave to the abscisse 
axis. Mixtures of benzene and carbon tetrachloride exhibit at 
lower pressures a strongly concave compressibility curve, which is 
in keeping with the previous vapour-pressure measurements. If the 
formation of double molecules by the benzene is taken account of, 
the compressibility for all concentrations becomes additive, and a 
straight line curve is obtained. With increasing pressure the curve 
becomes convex, as is demanded by the theory. J. F. 8. 


Application of the Law of Limiting Densities to Easily 
Liquefiable Gases and the Atomic Weight of Sulphur. 


Evckne Wouvrrzer (J. Chim. physique, 1920, 18, 142—150).—In 
the light of Guye’s recent work (A., 1919, ii, 318), the author has 
revised certain of his previous calculations (A., 1913, ii, 771), and 
in particular calculations of the results obtained by Jaquerod and 
Scheuer on the compressibility of sulphur dioxide. From these 


calculations he deduces an atomic weight of sulphur, 32°059+0°006. 
W. G. 


The Viscosimeter as a means of Determining Density. 
J. Hotxer (/. Path. Bact., 1920, 23, 185—187).—By combining 
the formule of Ostwald-Poiseuille and of Scarpa (A., 1911, ii, 17), 
in which the density of the liquid does, and does not, occur respec- 
tively, it is possible to find the density by the viscosimeter. The 
results are in satisfactory agreement, and 2 c.c. or less of liquid are 


sufficient. . 2 


Determination of Density by means of the Pyknometer. 
Water Brock (Zeitsch. angew. Chem., 1920, 33, 198—200)—A 
discussion on the best way of using the pyknometer, attention being 
directed to sources of error in weighing, influence of atmospheric 
pressure, etc. W. P. S. 


Internal Friction of Binary Mixtures of Liquids. Jvutius 
Meyer and Bruno Mytivs (Zeitsch. physikal. Chem., 1920, 95, 
349—377).—The density and specific volume of benzene and fluoro-, 
chloro-, bromo-, and iodo-benzenes have been determined at tempera- 
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tures from 0° to the boiling point, and from calculations made from 
the Eétvés rule and the Trouton-Nernst formula it is shown that 
these substances are probably normal in the liquid condition. The 
density and specific volume of the binary mixtures of benzene and 
its halogen derivatives have been determined for various mixtures 
at temperatures between 0° and 80°. A comparison of the experi- 
mental specific volumes with those calculated by the mixture law 
from the individual specific volumes shows differences which lie 
within the experimental error, which indicate that the specific 
volume in these cases is an additive property. The viscosity-coeffi- 
cient and fluidity of benzene and its monohalogen derivatives have 
been determined at temperatures between 0° and the boiling point. 
Below 95° fluorobenzene has a greater fluidity than benzene, despite 
its larger molecular weight. Above 95° the fluidity follows the 
expected order, that is, it is inversely proportional to the molecular 
weight. In all cases the v¢ curves are straight lines, and are in 
keeping with the Batschinski equation between v and ¢ (A., 1913, 
ii, 928). The constants a and 6 of the Batschinski equation have 
been calculated for all five substances, and the observed and calcu- 
lated values of ¢ found to be extremely good. The fluidity of the 
binary mixtures mentioned above has been measured at tempera- 
tures 0—80°, and in these cases also the v ¢ curves are straight 
lines. In general, the fluidity and internal friction cannot be cal- 
culated from any of the mixture formule hitherto applied. The 


F. S. 


formula $¢=¢,.6,/6. p,(p,+ Po) + $e. bo/b. po/p, + Po has been 
J. F. 


deduced, which applies to all cases. 


Examination of Polanyi’s Theory of Adsorption. Lupwic 
BerEnyi (Zeitsch. physikal. Chem., 1920, 94, 628—662. Compare 
A., 1916, ii, 474).—A theoretical paper in which a new method of 
calculating the partition of the adsorption potential in the adsorp- 
tion space is developed. The method makes it possible to deduce this 
function from the isothermals of the adsorbed material above the 
critical temperature. This method has been applied to the adsorp- 
tion isothermals of carbon dioxide, nitrogen, ethylene, carbon mon- 
oxide, methane, argon, and ammonia by charcoal, and sulphur 
dioxide and ammonia by silicic acid gels. The data used were 
obtained from the recent publications of Titoff (A., 1910, ii, 1041), 
Homfray (A., 1910, ii, 771, 1041), Richardson (A., 1917, ii, 526), 
and Patrick (Diss., Gottingen, 1914), and the results show that the 
demands of Poldnyi’s hypothesis are moderately well fulfilled. The 


theory is applicable to the adsorption of vapours by silicic acid gels. 
J. F.S. 


Adsorption as a Molecular Phenomenon. I. Nixorat 
Scuttov and Lipre Lepin (Zeitsch. physikal. Chem., 1920, 94, 
25—71).—The adsorption of a very large number of electrolytes 
and other substances from aqueous, alcohol, acetone, and toluene 
solutions by wood charcoal has been determined. The charcoal used 
was activated by treatment with superheated steam and purified 
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by treatment with hydrochloric acid (1:1). The experiments show 
that adsorption is due to the forces and properties of undissociated 
molecules. The adsorbent takes part in the process not only by 
means of its electro-capillary forces, but also by virtue of the whole 
of its molecular forces. Consequently, adsorption is not to be 
treated only as capillary chemistry, but also as molecular chem- 
istry. The phenomena of adsorption show themselves to be the 
more or less complicated result of the molecular forces of the 
adsorbent, the adsorbed material, and the solvent. The adsorbent 
exercises a definite field of force, which is dependent on the 
chemical properties of all the substances concerned in the process, 
and thereby it becomes to a certain extent specific. For the pro- 
duction of an energetic power of adsorption two conditions are 
necessary ; a difference in structure and definite chemical proper- 
ties of the adsorbent or its impurities, whereby, however, a chemical 
reaction need not necessarily be brought about. ‘The molecular 
field of force of the adsorbent depends on its composition. The 
adsorption of electrolytes containing either a common anion or 
cation exhibits characteristic regularities: (1) A series of electro- 
lytes of different cations with the same anion when arranged in 
groups according to the valency of the cation shows the influence 
of the atomic weight of the cation and a relationship to its position 
in the periodic system, in the sense that the adsorption is greater 
the greater the atomic weight. A further series of the cations may 
be niade with respect to hydrogen, in which those which are more 
electropositive fall into one group and those which are less electro- 
positive fall into the other. (2) A series of electrolytes of various 
anions and one cation can be arranged into a number of groups of 
similar adsorptive properties; it is found that similar types of 
compounds occur in the same group. The following order of 
adsorption is found: H,XO,—> H,XO,—> H,X0O, —> HXO; —> 
HXO,. The halogen and organic compounds may also be more or 
less regularly fitted into the complete series. In each group of a 
definite type the influence of the relative weight of the anion on the 
order of the adsorption is clearly marked in the sense that the 
greater the weight of the anion the more strongly is the substance 
adsorbed. The adsorption from a mixture of two substances is 
specific for each pair ; it is not directly connected with the degree of 
dissociation, and cannot be completely explained by the mutual 
replacement of the substances by one another in the solid phase. 
The mutual influence of substances on their adsorption shows itself 
in the liquid phase in consequence of the change in the number 
of molecules in the solution, due to the formation of solvates or 
complex molecules. Two cases have been observed: (1) mutual 
increase in the adsorption of both substances; (2) change in the 
amount of adsorption of one substance in the presence of a second, 
which is practically not absorbed at all, for example, the action of 
neutral salts on the adsorption of acids, alkalis, and other salts 
with similar ions. The réle of the solvent in the adsorption process 
shows itself not only in its own adsorption, but it is of a much 
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more important and general nature. The solvent, by virtue of its 
field of force, acts with the adsorbent in the partition of the 
adsorbed substance between the solid and liquid phases. This view 
is confirmed from the adsorption from mixed solvents. Here two 
types of curves and adsorption are observed, which show the depend- 
ence of the adsorption on the composition of the binary mixture of 
solvents: (1) the adsorption shows a definite minimum for a fixed 
composition of the solvent; (2) all mixtures of two solvents have 
an adsorption value which is the mean of that of the components. 
The adsorption processes have a close connexion with the solu- 
bility phenomena, and with some of the facts of chemical kinetics, 
generally with all those processes in which the concentration of the 
undissociated molecule exerts itself and in which the influence of 
neutral salts has keen observed. All such phenomena are to be 
regarded as due to molecular fields of force. J. F.S. 


Retention of Gases by Solid Substances. I. and II. Ex- 
periments on Carbonyl Chloride. Domenico Lo Monaco 
(Arch. Farm. sper. Sci. aff., 1920, 29, 3—47).—The preparation, 
properties, and uses of carbonyl chloride are described. The experi- 
ments made show that common materials, such as straw, hay, grass, 
soil, snow, fresh leaves, marine alge, sawdust, charcoal and cotton, 
are capable, especially if moist, of absorbing to some extent the 
asphyxiating gases used in warfare. T. H. P. 


Adsorptive Stratification in Gels. IV. Samuet Crement 
Braprorp (Biochem. J., 1920, 14, 474—-482).—The formation of 
banded precipitates is due to adsorption of solute from the region 
between the bands. Only precipitates with great specific surface 
form bands. This factor is influenced by conditions, such as the 
reaction medium and the presence of ions. By varying its specific 
surface, a given substance may be obtained in a banded form or 
not, as desired; thus, by increasing the dispersity of silver 
chromate and dichromate, beautiful bands of both substances may 
be obtained in agar, a medium in which they do not usually form 
bands. J. C. D. 


Surface Tension of Vibrating Liquid Streams Investigated 
with Water and Aqueous Salt Solutions. H. Srocker 
(Zeitsch. phystkal. Chem., 1920, 94, 149—180. Compare 
Pedersen, A., 1908, ii, 158).—The surface tension of water 
and of solutions of sodium, potassium, magnesium, calcium, 
copper, zinc and ferrous sulphates, sodium, potassium, ammonium, 
calcium, barium and magnesium chlorides, potassium bromide, 
nitrate, chlorate and perchlorate, sodium chlorate, mercuric 
cyanide, ammonia, and sucrose has been determined by measur- 
ing the amplitude of the wave produced when a stream of 
the solution emerges from an oval capillary tube under pressure. 
In the case of water at 18° the surface tension for the vibrating 
stream is found to be 72°43+0°15 dyne/cm., whilst the accepted 
value for stationary water is 72°94+0°12 dyne/cm. In the case of 
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all the solutions examined except that of ammonia, the surface ten- 
sion under these conditions is found to be somewhat greater than, 
or in the limiting cases equal to, that of water at the same 
temperature. J. F. 8S. 


Method of Determining Several Viscosities Simulta- 
neously. J. Horker (J. Path. Bact., 1920, 23, 177—184).—The 
method of Scarpa (A., 1911, ii,.17) has been modified, and a method 
devised for determining several viscosities simultaneously. The 
method depends on the measurement of two times, ¢, and f, the 
former occupied in drawing up through a vertical capillary suffi- 
cient liquid to fill a bulb at the top of this tube, and the latter 
taken by the liquid in flowing out of the bulb under its own 
weight. Under constant conditions, the viscosity is then propor- 
tional to t,t,/(t; +t). J. R. P. 


Application of the Theory of Expansion Tension to the 
Study of Diffusion. L. Gay (J. Chim. physique, 1920, 18, 
103—125)—A mathematical discussion of the subject. W. G. 


Factors Affecting Rhythmic Precipitation. Atrrep E. 
Koente (J. Physical Chem., 1920, 24, 466—477).—A number of 
experiments are described which show that the uniformity of the 
bands formed in rhythmic precipitation is uninfluenced by the 
structure of the gels. This non-uniform structure may be brought 
about by keeping the gel for some time before the solution is poured 
on it or by pouring the mixture of sodium silicate and acid just 
before it sets. The bands of the precipitate may be modified by the 
presence in the gel of substances such as alcohols, carbamide, and 
sucrose, all of which modify the rates of diffusion of the reacting 
substances and the solubility of the precipitated products. The 
rhythmic bands may be broken up more or less by the presence in 
the gel of various inert powders unevenly distributed and by the 
presence of small particles of soap, all of which tend to interfere 
with the uniform diffusion of the reacting substances. A series of 
experiments on the formation of rhythmic bands by the interaction 
in narrow tubes of such gases as ammonia with hydrogen chloride, 
bromide, or fluoride, and hydrogen sulphide with chlorine or 
sulphur dioxide has been described, and the relationship with 
similar reactions in gels pointed out. In addition to the effects of 
diffusion and the factors that modify it, there are also the effects 
of the concentrations necessary for precipitation to take place, the 
velocity of the reaction which forms the precipitate and the degree 
of supersaturation which the resulting substance may reach in a 
given medium, before precipitation takes place. J. F. 8. 


Diffusion and Mobility of Cobalt and Nickel Ions. 
ExisaBeTH Rona (Zeitsch. physikal. Chem., 1920, 95, 62—65).— 
The diffusion constant, )), for cobalt chloride and nickel nitrate in 
aqueous and acid solutions has been determined by the method 
previously described (A., 1917, ii, 286), and the following values 
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obtained at 18°: cobalt chloride, in aqueous solution, 0°0127V, 
D=0°669; in 0°1N-hydrochloric acid solution, 0°1N7, D=0°634; in 
0°01N-hydrochloric acid solution, 0°01V, D=0°882; nickel nitrate, 
in aqueous solution, 0°068V, ) =0°802; in 0°1N-nitric acid solution, 
0°0413NV, D=0°646; in 0°01N-nitrie acid solution, 0°0108N7, D= 
0°719. In aqueous solution and in dilute acid solution the value of 
D decreases with decreasing salt concentration, but increases with 
decreasing concentration in the more concentrated acid solutions. 
As the solutions become more dilute the value of D approaches a 
limiting value which is the value of the bivalent ion. From these 
values, making use of the formule w=Dv/(0°0224v—D) and 
u=2D/0°0224, the mobility of the bivalent ions has been calculated 
and the values Ni=48°0 and Co=47'‘7 obtained. J. F. 8. 


Diffusion Experiments with Highly Active Saccharase 
Preparations. H. von Evuter, A. Heperius, and O. SvANBERG 
(Zeitsch. physiol. Chem., 1920, 110, 190—216).—Diffusion experi- 
ments with different saccharase preparations have given velocities 
of diffusion of varying magnitudes, and consequently the calcu- 
lated molecular weights also showed significant variations. The 
authors conelude that the substrate and the products of the enzymic 
action do not diminish the size of the colloidal particles of the 
saccharase, and the velocity of diffusion at the optimum acidity 
required for the action of the enzyme is not essentially different 


from that in water. S. S. Z. 


Permeability of Thin Fabrics and Films to Hydrogen and 
Helium. J. C. McLennan and W. W. Suaver (Phil. Mag., 1920, 
[vi], 40, 272-280 ; see Elworthy and Murray, this vol., ii, 508).— 
The rate of diffusion of hydrogen through a series of balloon fabrics 
has been determined The permeability of soap films of thickness 
corresponding with the reddish-green stage is, for helium, 670 litres 
per sq. m. per day, and for hydrogen 960 litres per sq. m. per day, 
at 20°. The rate of transfusion of helium through soap films is 
0°70 times that for hydrogen through similar films. The diffusion of 
hydrogen through water films filling the interstices of wet cotton 
fabric is very low. J. R. P. 


Anomalous Osmosis of some Solutions of Electrolytes 
with Gold-beater’s Skin Membranes. F. E. Barret. and 
O. E. Mapison (J. Physical Chem., 1920, 24, 444—465).—The 
osmotic efiects of a number of solutions with gold-beater’s skin have 
been examined with the object of ascertaining whether any parallel- 
ism exists between the observed effects and the potential difference 
associated with the same combination. In the case of sucrose it is 
shown that the rate of osmosis is very nearly proportional to the 
concentration of the solution. The direction and the magnitude of 
the flow of solution are, in practically every case, exactly those 
which would be predicted. If the solution side of the membrane 
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is of the same electrical sign as the capillary liquid layer the result- 
ing osmosis will be abnormally low or negative, whereas if these 
parts of the system are of opposite sign the resulting osmosis will 
be abnormally high. With salts of univalent and bivalent cations 
the superimposed effect is found to work in opposition to the normal 
osmosis, with the result that the observed rate of osmosis is less 
than normal. With salts of aluminium and thorium the superim- 
posed effect works in conjunction with the normal osmosis, and the 
result is an abnormally large osmosis. Increase in concentration 
causes but slight increase in the osmosis of solutions of univalent 
cations, a marked decrease in the osmosis of solutions of bivalent 
cations and a decidedly greater increase in the osmosis of solutions 
of tervalent and quadrivalent cations. A logical explanation of the 
facts seems to be that with dilute solutions of univalent and bivalent 
cations, the charges of the membrane against the solution is at all 
times electronegative, which tends to produce an abnormally low 
osmosis. In the case of solutions of bivalent cations there is a 
marked tendency to neutralise the negative charge of the mem- 
brane, with the result that with more concentrated solutions the 
membrane approaches the isoelectric point and osmosis now ap- 
proaches the normal rate. In the case of solutions of tervalent and 
quadrivalent cations, the sign of the membrane is positive, even 
with very dilute solutions; this results in an abnormally large 
positive endosmosis in every case. With two-compartment cells, the 
concentrations of the solutions on the two sides of the membrane 
are much more nearly equal than in the one-compartment cell. This 
is due to the small initial water volume, with the result that the 
E.M.F. of the membrane system is, in this case, much less than in 
the case of the one-compartment cell. Owing to the smaller poten- 
tial difference between the two faces of the membrane, the resulting 
osmosis is in all cases more nearly normal. In the case of solutions 
of univalent cations, there exists a smaller tendency to negative 
osmosis, whereas in the case of solutions of multivalent cations, such 
as thorium and aluminium, there exists a smaller tendency for an 
abnormally great positive osmosis. In the case of dilute acid the 
tendency is toward an abnormally great positive osmosis. As the 
concentration of the acid is increased, the sign of the capillary 
system is reversed, and the osmotic tendency passes from abnormally 
great positive to normal, and then to abnormally small, and finally 
to negative osmosis. In the case of sodium hydroxide a negative 
tendency persists throughout. At the higher concentrations the 
electrical factors of the system are such that negative osmosis results. 


Porcelain membranes yield similar results with acids and alkalis. 
J. F. S. 


Thermodynamics of Mixtures. I. Mario Basto WaGNER 
(Zeitsch. physikal. Chem., 1920, 94, 592—-627).—A mathematical 
paper in which the equilibrium and reversibility conditions are 


deduced for purely physical and physico-chemical mixtures. 
J. F. 8. 
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Thermodynamics of Mixtures. II. and III. Mario Basro 
Wacner (Zeiisch. physikal. Chem., 1920, 95, 15—36, 37—61. Com- 
pare preceding abstract)—A mathematical paper in which expres- 
sions are developed in connexion with the osmotic pressure of solu- 
tions of any concentration. The volume of mixtures is considered 
as a function of the volumes of the components and the heat of 
mixture. Four methods of calculating the degree of association 
of anomalous substances are deduced, and expressions for calculating 
the heat of mixing are developed. J. F. S. 


The Solubility of Acraldehyde in Water and of Water 
in Acraldehyde at Different Temperatures. A. Bouraric (J, 
Chim. Phys., 1920, 18, 126—132).—The author has measured the 
solubilities of water in acraldehyde and of acraldehyde in water 
over the temperature range — 10° to +50°. The presence in acralde- 
hyde of such substances as quinol or gallic acid, used to stabilise it, 
causes a diminution in the solubility of acraldehyde in water and 
an increase in the solubility of water in acraldehyde. W. G. 


Ionic Radius and Ionic Efficiency. Jacques Lor (J. gen. 
Physiol., 1920, 2, 673—-687).—It has been shown previously that 
when solutions of electrolytes are separated from pure water by 
collodion membranes, the ions with the same sign of charge as the 
membrane increase, whilst the ions with the opposite sign of charge 
diminish, the rate of diffusion of water from the side of pure water 
to the side of solution, and that the accelerating and depressing 
effects of these ions on the rate of diffusion of water increase with 
their valency. It is now found that, aside from the valency, a 
second quantity of the ion plays a réle in this effect, namely, the 
radius, which in a monatomic ion means the distance between the 
central positive nucleus and the outermost ring or shell of electrons 
of the ion. In monatomic, univalent anions the radius increases in 
the order CI<Br<I (being largest in I), whilst for monatomic, uni- 
valent cations it increases in the order Li<Na<K<Rb (being 
largest in Rb). The accelerating as well as the depressing effect of 
the anions mentioned increases directly with the order of magnitude 
of their radius, and the efficiency is gréatest in the case of iodine, 
which has the largest radius; the accelerating as well as the depress- 
ing effect. of the cations increases inversely with the order of magni- 
tude of their radius, lithium with the smallest radius having the 
greatest efficiency. This is intelligible on the assumption that the 
action of the ions is electrostatic in character, in the case of cations 
due to the electrostatic effect of the excess charge of their positive 
nucleus, and in the case of anions due to the excess charge of their 
captured electron. The electrostatic effect of the positive nucleus 
of a cation on the membrane (or any other body) will be the greater 
the smaller the ionic radius of the cation; and the electrostatic 
effect of an excess electron will be the greater the further its dis- 
tance from its own positive nucleus. It is suggested that this rule 
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may possibly include polyatomic, univalent ions (such as NOs, CNS, 
etc.) if these are replaced by monatomic models in which the radius 
is calculated in such a manner as to give the model the same electro- 
static effect which the polyatomic ion possesses. These conclusions 
are in harmony with the fact that the efliciency of ions increases 
also with their valency. It is suggested that these rules concerning 
the influence of the ionic radius can possibly be demonstrated in 


other phenomena, depending on the electrostatic effect of ions. 
a. W. 


Relationship between the Non-dissociated Part (1-a) of 
Dissolved Salts and the Dielectric Constant « of the Solvent. 
P. WaLvEN (Zeitsch. physikal. Chem., 1920, 94, 374—404).—From 
a consideration of a large amount of experimental data it is shown 
that for a salt in a given solvent the product (l—a) </v is constant 
over a wide range of dilution, that is, (l—a) */v=const., or (1—a)= 
const./ 3/v=const..ct. The undissociated portion of the electrolyte 
(1—a) is therefore directly proportional to the linear concentration 
ct, or the distance between the molecules in the solution. The con- 
stant (l—a) °/v=K is practically the same for different typical 
binary salts in every solvent, provided that the electrolytes are 
about equally strong in aqueous solution ; this constant is character- 
istic for the binary salts examined, and fluctuates only slightly 
about a mean value. When the dielectric constant is taken into 
account, a constant value is obtained which is fundamental to the 
above-mentioned constant, and this applies to solvents of the most 
widely differing character; this constant is represented by 
(1—a) . e+ \/v~const. ~ 41:5, or (1—a) ~ const..ci/e, that is, in 
different solvents the undissociated portion of the electrolyte is 
almost directly proportional to the linear concentration, ct, and 
indirectly proportional to the dielectric constant, «, of the solvent. 

J. F. S. 


Some Thermodynamical Formule. Rupotr WeescHeErpEr 
(Zeitsch. physikal. Chem., 1920, 94, 739—762)—A mathematical 
paper in which it is shown that the van’t Hoff reaction isothermal, 
which is based on the well-known osmotic pressure equation, for 
dilute solutions assumes in its deduction that for changing con- 
centration the total pressure changes in such a way that the partial 
pressure of the solvent remains constant. Consequently, the 
isothermal does not refer strictly to constant volume relationships. 
This reaction isotherm, from its kinetic derivation, appears to be 
applicable for constant volume relations, but strictly it is for 
this purpose only an approximation formula. The strictly 
developed reaction isotherm of Planck, which is based on the 
additivity of the volume and internal energy of dilute solutions, 
is different from that of van’t Hoff, and leads to a different law 
for osmotic pressure, which agrees better with experimental 
observations than that of van’t Hoff, and therefore is to be pre 
ferred. There is practically an objection to this formula, for it 
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contains the molecular fraction, and in the case of associated 
solvents, for example, water, the fraction is not accurately known. 
The Helmholtz equation, 7'(d\A /d7),=AU + AA, is true, not only 
for constant volume, but also when isothermal processes at various 
temperatures are carried out in such a way that the change in 
volume remains the same. If the same isothermal process at 
different temperatures is carried out in such a way that the change 
in pressure remains exactly the same, the formula (dAA /dT),= 
dipv/dt+(AU+A4A)/T holds. For complete equilibrium, these 
formule are not applicable. In this case, the equation dAA /dT= 
pddv/dT + (AU +AA)/T is applicable. On the basis of the Nernst 
theorem, a vapour-pressure formula is deduced in which the only 
approximation made is that the vapour is treated as an ideal gas. 
On the basis of this formula, equations are developed for the 
equilibrium constants in gas reactions and for the dependence of 
the heat of vaporisation on the temperature. J. F. S. 


Relationship between the Electrolytic Dissociation and 
the Dielectric Constant of Solvents. P. Wapen (Zeitsch. 
phystkal. Chem., 1920, 94, 263—294).—Making use of ionisation 
data previously obtained by the author (A., 1906, ii, 149) and by 
other investigators, by means of which it was shown that «3/v= 
constant, it is now shown that all these practically equally strong 
salts in many solvents at the same dissociation step a! =a” =const., 
and the corresponding dilution, v, completely fulfil the equation 
«=%/y=const, The degree of dissociation has the value a! =0-50, 
a” =0°666, and in the third case, a/// =0°86, the dilution varied ; for 
example, with constant degree of dissociation a///=0°86, v varied 
between 16 and 8000 litres. The Ostwald constant, 

K)=e/(1—a)u, 
has been calculated for the same degree of dissociation in all 
solvents; by combining these two equations, the expression 
«/ /K,=constant is found for a given a value in all solvents, or 
the Ostwald constant, K,=«.const., where e is the dielectric 
constant of the solvent. For infinite dilution, v=«. a=1-:00 
const., and K, = (0°0054e)’. The dissociation constant for the 
typical strong binary salts in any solvent can be calculated by 
means of the equation for the condition when a=1:0. The values 
thus obtained agree in many cases exactly, and in others very 
nearly, with the experimentally determined values. For one and 
the same salt, tetrapropylammonium iodide, the value of K, varies 
from 0°14 in formamide and hydrogen cyanide to 0°0000017 in 
benzene and carbon tetrachloride, or approximately in the ratio 
100000:1. The cause of the decrease in the Ostwald constant 
with increasing dissociation is probably to be found in the fact 
that in a given solvent this deviation from the law of mass action 
is approximately proportional to the concentration of the undis- 
sociated salt, that is, for different a-values, 
K,!: Ky": :(l-a’):(l1-a@"), 

or K,/(1—a)=const.=K,. Transforming this to different solvents, 
¢/\/K, ~ const. ~ 78. J. F. §. 
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Molecular Condition of Binary Salts in Weakly Ionising 
Solvents. Solvation and Polymerism. P. WaLpEN (Zeiésch, 
physikal. Chem., 1920, 94, 295—373).—The author has examined 
the condition of binary salts in weakly ionising solvents by means 
of data previously published by the author himself and others, and 
also certain other fresh data now published. It is shown that 
solvolytic dissociation, as well as polymerisation of the dissolved 
molecules, are common phenomena in non-aqueous solutions. Both 
phenomena occur simultaneously, particularly in solvents with 
small dielectric constants, or one and the same solvent can pro 
mote a far-reaching solvolysis and a high degree of polymerisation. 
Acetic acid is a solvent which favours polymerisation. The highest 
degree of solvolysis is found in media which are practically 
insulators, such as naphthaiene, benzene, carbon disulphide, and 
chlorinated hydrocarbons, and consequently the solvolytic dissocia- 
tion cannot depend on ion formation or ion action. The degree 
of solvolysis of different salts of a common acid is influenced by 
(a) the strength of the base in the salt, and ()) the affinity of the 
medium towards one component of the salt, that is, the power of 
the solvent to form molecular compounds with the acid or base of 
the salt. One and the same salt can, according to the solvent, show 
all possible degrees of polymerisation; the degree df association, 
x, of its molecules can vary between c=x and x< 1, and here the 
dielectric constant of the solvent, #, plays the determinating rdéle; 
the degree of association is greater the smaller the value of J/. 
Quantitatively, it is found for similar degrees of association 
#,=@%,=constant in various solvents the dielectric constants of 
which are 7, FZ, Hs, and the corresponding dilutions 7,, v9, vs, 
that the expression £, 3/v,=E, 3/v,=constant, holds. When this 
expression is re-formed for different degrees of association, the 
general approximate expression x. 3/v ~const~ 36 is obtained. 
Since these relationships between the degree of depolymerisation 
of salt molecules and the dielectric constant, 7, of the solvent are 
exactly the same as those between the electrolytic dissociation of 
the same salt molecules in ionising solvents, it follows that it is 
likely that depolymerisation occurs according to the scheme 
(MeX), — MeX + MeX. J. F.S. 

<7) S) 


Structure of Precipitates. Sven Opin (Svensk. Kem. Tidskr., 
1920, 5, 74—85; from Chem. Zentr., 1920, iii, 223).—The author 
has drawn conclusions as to the structure of precipitates from 
microscopical investigation and determination of the velocity of 
sedimentation by the continuous weighing of the sediment falling 
on a metal plate placed at the bottom of the solution. From 
sufficiently supersaturated solution, primary particles of the 
magnitude 1 up—10 » are initially formed, which only remain un- 
changed in exceptional cases. In general, secondary aggregates 
are. further formed, which sink rapidly; these aggregates can 
frequently be disintegrated by agitation. The author develops 
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the relationship between the amount of precipitate which has 
fallen to the bottom and the time by a series of graphs (accumula- 
tion graphs), and distinguishes types of reversible and irreversible 
aggregation. The irreversible aggregates grow continuously, whilst 
the reversible ones attain a maximal magnitude for which an 
aggregation period can be found. The influence of the concentra- 
tion of the electrolyte on the time of aggregation is in harmon 
with the investigation of Westgren (this vol., ii, 99). The alter- 
ation in the time of aggregation with the number of particles was 
investigated for a constant electrolyte content at the instance of 
the precipitation of barium sulphate in the presence of citric acid 
as coagulator, and the results are in agreement with von 
Smoluchowski’s coagulation formula (A., 1917, ii, 297). The cause 
of the formation of secondary aggregates lies in capillary and 
adhesion forces, which bring about the coagulation of the colloidal 
particles. The size of the aggregates increases as the difference in 
potential between the particles and the liquid diminishes. It has 
been found possible, under perfectly definite conditions, to calculate 
the number of primary particles in an aggregate for a suspension 
of barium sulphate with citric acid as electrolyte. Aggregation 
and disaggregation have been investigated with increasing 
additions of this electrolyte. H. W. 


Retardation of Crystallisation in Supersaturated Solu- 
tions. Ernst Conen and A. L. Tu. Mogsveitp (Zeitsch. physikal. 
Chem., 1920, 94, 482—504).—The relationship of the solubility 
of cadmium iodide to pressure has been examined at 30°, and the 
relationship between the volume and concentration found to be 
given by the expression v,=1-00435 —0°820924c + 0-016857c?. The 
crystallisation of saturated solutions has also been studied, and it 
is shown that strongly supersaturated solutions may, even in the 
presence of the solid phase, be caused to crystallise very slowly, in 
consequence of the presence of small quantities of a third sub- 
stance. The saturation concentration may apparently, and very 
slowly, be overstepped at a given concentration in the presence of 
a small quantity of a third substance. J. F. 8. 


Symmetry of the Réntgen Patterns obtained by means 
of Systems Composed of Crystalline Lamellz, and the 
Structure of Pseudo-symmetrical Crystals. F. M. Jarcer 
(Proc. K. Akad. Wetensch. Amsterdam, 1920, 22, 815—830).— 
Réntgen patterns have been obtained by passing the rays through 
plates of muscovite (0°32 mm. thick) which crossed one another 
at various angles (45° or 60°). The patterns obtained indicate 
that if the central part of a regular complex of crystalline lamellz, 
cut perpendicular to a plane of symmetry of the crystals, and 
crossing at angles a=2m/n, be radiated by Réntgen rays, the 
normal diffraction pattern thus obtained will exhibit an axis of 
n-fold symmetry, showing, therefore, the image of the original 
pattern repeated n times. The diffraction image of the dextro- 
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and levo-rotatory complexes of this kind are always identical. 
Reproductions of photographs of the patterns obtained are given 
in the paper. J. F.S. 


Bragg’s Work and the Law of Definite Proportions. 
A. QuARTAROLI (Gazzetta, 1920, 50, ii, 60—64).—From the 
‘investigations of Bragg on crystals of sodium chloride and 
analogous compounds, diamond, pyrites, etc., it follows that such 
crystals represent a homogeneous mixture of atoms distributed 
regularly in space. For instance, in the case of iron pyrites, the 
elementary cube has four atoms of iron at alternate corners and 
an atom of sulphur in the interior. An aggregation of n> such 
cubes has the composition Fe», :Sj. which approximates to 
FeS, when n is very large, but when m is 50 and the aggregate of 
the order of magnitude of granules visible by the ultramicroscope, 
the composition is represented by the formula FeS,.g;. It is 
therefore possible that continuous variations may occur in the 
chemical composition of micro-crystals in accordance with the 

magnitude of such crystals when deposited; with pyrites, the 
composition might vary from Fe,S to FeS,. a. me 


The Reversal of the Sign of the Charge of Collodion 
Membranes by Tervalent Cations. Jacques Lorxp (J. gen. 
Physiol., 1920, 2, 659—-671).—Tervalent cations cause a collodion 
membrane covered with a protein film to be charged positively, 
whilst they do not produce such an effect on collodion membranes 
not possessing a protein film. The same has been found for the 
reversal of the sign of charge of the membrane by acid. This 
reversal in the sign of charge of the membrane by tervalent cations 
occurs on the alkaline side of the isoelectric point of the protein 
used, whilst the reversal by acid occurs on the acid side of the 
isoelectric point. The reversal seems to be due to, or to be accom- 
panied in both cases by, a chemical change in the protein. The 
chemical change which occurs when the hydrogen ions reverse the 
sign of charge of the protein film consists in the formation of a 
protein-acid salt, whereby the hydrogen ion becomes part of a 
complex protein cation, whilst the change which takes place when 
tervalent cations reverse the sign of charge of the protein film 
consists in the formation of an insoluble, and therefore sparingly 
or non-ionisable, metal proteinate. H. W. 


A Series of Abnormal Liesegang Stratifications. Emu. 
Harscuex (Biochem. J., 1920, 14, 418—421).—A number of such 
abnormalities, which were encountered when attempts to obtain 
stratification of calcium phosphate in gelatin were made, are 
described and illustrated. It is obviously impossible to attempt 
an explanation of these abnormal results in the present unsatis- 


factory state of knowledge regarding the normal phenomenon. 
J. C. D. 


Application of Smoluchowski’s Equation to the Change 
with Time of the Number of Particles in an Emulsion. 
P. C. von Arxet (Physikal. Zeitsch., 1920, 21, 465—467).—Accord- 
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ing to Smoluchowski (see A., 1916, ii, 302), the formula deduced 
by him for the Brownian movement is in agreement with the 
observations of Svedberg (‘‘ Existenz der Molekiile,” 1912, p. 148). 
It is shown that this agreement is not sufficiently close when all 
the deductions of Smoluchowski are eompared with the experi- 
mental numbers. The differences are probably to be explained by 
the incompleteness of the series of observations rather than by 
defects in the theory. J. R. P. 


Conductivity Depression and Adsorption by Lyophile 
Colloids. M..Po.Anyi (Biochem. Zeitsch., 1920, 104, 237—253). 
—The name “ L-effect’’ is given to the percentage by which the 
electrical conductivity of a mixture of electrolyte and colloidal 
solution falls short of that of the colloid-free disperse medium of 
the same mixture; the specific L-effect refers to 1 gram of dis- 
solved colloid. Whereas crystalloids lower the conductivity in the 
same measure as they raise the viscosity of the solvent, colloids 
depress the conductivity far less than the fluidity; this discrepancy 
indicates that the ions in colloidal solutions set in motion only 
the disperse medium, and not, to any extent, the colloidal particles. 

The method employed to measure the L-effect consists in leaving 
a parchment thimble containing a colloidal solution immersed in 
a definite quantity of water until the diffusion reaches a condition 
of equilibrium, and then measuring the electrical conductivities 
of the colloidal solution remaining inside the thimble and of the 
pure, disperse medium from the outer vessel. The results thus 
obtained with various colloids and electrolytes are given, and 
calculations made of the “non-conducting space,” that is, the 
volume per gram of colloid calculated on the assumption that the 
colloidal particles, by their mere presence, diminish the number 
of ions per c.c. and prolong their paths. This assumption almost 
suffices to account for the magnitudes found for the Z-volume. 

The swelling of colloidal substances indicates that part of the 
disperse medium is held by the colloidal particles, and the assump- 
tion may be made that the small amounts by which the non- 
conducting space exceeds the specific volume of colloidal substances, 
namely, 0°8, have their origin in the increase in size of the colloidal 
particles caused by the aqueous envelope. Explanations of the 
depression of the conductivity of electrolytes by colloids other than 
the purely mechanical one appear to be excluded by the following 
observations: (1) The L-effect of casein is the same when the casein 
is dissolved as sodium caseinate as when it is simply suspended in 
the coarsely granular, undissolved condition. (2) The L-effect is, 
within wide limits, proportional to the concentration of the colloid. 
This hypothesis assumes that all the ions in an electrolyte are 
influenced to the same extent by a colloid, but since Cybulski and 
Dunin-Borkowski (Krak. Anz., 1909, 660) have found that the 
transport numbers are altered considerably by the presence of 
colloids, the author makes the further assumption that the aqueous 
envelopes of the colloidal particles are permeable to varying degrees 
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for different ions; this assumption also serves to explain the effect 
of the colloid on the diffusion potential. 

The adsorption of electrolytes in colloidal solution is also con- 
sidered, use being made of the equilibrium dialysis to determine the 
‘non-dissolving space,” that is, the space taken up by the colloid. 
If the specific volume of the colloid is 0-8, positive or negative 
adsorption is shown by the non-dissolving space per gram of 
colloidal substance being smaller or larger than 0°8. It has been 
shown thermodynamically that substances which increase (or 
diminish) the osmotic pressure of colloids are adsorbed positively 
(or negatively) (A., 1914, ii, 720). Since continued diminution of 
the osmotic pressure must lead finally to coagulation, the obvious 
conclusion is that coagulating substances must be negatively, and 
those which hinder coagulation positively, adsorbed. This con- 
clusion requires experimental proof, but is supported by the fact 
that dextrose, which retards the coagulation of albumin consider- 
ably, is positively adsorbed by albumin to a marked extent. 


ae 


Undamped Oscillations derived from the Law of Mass 
Action. A.rrep J. Lorxa (J. Amer. Chem. Soc., 1920, 42, 
1595—-1599).—A theoretical paper in which it is shown that in 
certain circumstances conditions may be obtained in an homo- 
geneous system for the production of undamped oscillations in the 
absence of any geometrical cause. J. F. 8. 


Statistical Meaning of the Thermodynamical Functions. 
Karu F. Herzrevp (Zeitsch. physikal. Chem., 1920, 95, 139—153). 
—A mathematical paper in which a number of statistical formule 
are discussed and the difference between the external work and 
the added heat pointed out. The dependence of the total energy 
on the temperature is discussed. Using the same formule, the 
conditions of chemical equilibria and chemical potential for gaseous 
and dilute solution systems are developed. The equations deduced 
in the last cases are then applied to the formule of von Laues. 

J. F. 8. 


Temperature-coefficients of the Action of Saccharase. 
Hans von Evter and Inevar Laurin (Zeitsch. physiol. Chem., 
1920, 110, 55—92).—Determination of the velocities of inversion 
by saccharase at pairs of different temperatures shows that the 
constant A of Arrhenius’s temperature formula (this vol., i, 506) 
varies with the temperature in accordance with the equation 
A=11,400(1—0°009¢), which is in agreement with the results of 
Kjeldahl (A., 1883, 225) and O’Sullivan and Tompson (T., 1890, 
57, 834). . 

There is no theoretical basis indicating the independence of the 
constant A on the temperature; according to Arrhenius (A.., 1889, 
1103), A represents the heat change of the reaction, and there 1s 
no reason to assume that this heat change must always be 
independent of the temperature. On the other hand, the 
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Arrhenius temperature formula agrees well with the experimental 
results over a wide range of temperature, especially for the 
inversion of sucrose by acids. On the assumption that the velocity 
of the enzymic inversion of sucrose is proportional to the concen- 
tration of the complex molecule, sucrose-enzyme, the temperature- F 
coefficient of the inversion is determined by the following magni- 
tudes: (1) the influence of the temperature on the concentration 
of the active enzyme; (2) the influence of the temperature on the 
reactivity of the compound, sucrose-enzyme (and the reactivity of 
the water); and (3) the alteration of the equilibrium, sucrose: 
enzyme, with temperature. The last of these may be determined 
quantitatively on the basis of Michaelis and Menten’s theory (A., ; 
1913, i, 540), according to which [S][Z—¢|= [¢], where [S] is 
the concentration of the free substrate, [/] the total molar con- 
centration of the enzyme, [¢] the concentration of the combined 
enzyme or of the compound, sucrose-enzyme, and Ky, _ the 
equilibrium constant. The value of the velocity of inversion is 
given by v=C[¢]=C[£Z][S]/({[S]+ 4.,), C being a proportionality 
factor ; influence (2) is expressed in the factor C and influence (3) 


in Ky. 
The authors have measured the values of the constant K,, of 
the equilibrium between sucrose and enzyme for the temperature ' 


interval 0—40°, use being made of methods essentially the same 
as that of Michaelis and Menten (Joc. cit.). At 25° and for the 
optimal acidity (p,=4°5), the value of X, is found to be 26.10-3, 
which remains unchanged over the acidity region p, = 3°35—5°65 ; 
the above authors gave 16.10-%. Three-fold increase of the 
concentration of the enzyme is without influence on the value 
of Ky. 

The equilibrium constants of the equilibrium [S][#—¢]=X x4, 
obtained for the temperatures 1°, 15°, 25°, and 39°, show that 
the equilibrium is altered approximately by 1% per degree rise 
of temperature; the values obtained at these temperatures agree 
well with those calculated with the help of the heat of dissociation, 
Q, this being found by the equation Q=—RT?.dlogk/dT= ' 
—[4°58(log K,—log K,)7,7T,]/(T,—T7,) to have the mean value 
2000 cals. 

As regards the great difference between the temperature- 
coefficients for enzymic inversion (9400 at 20°) and acid inversion 
(25,600 at 20°), the results obtained show that this is not due to 
abnormal alteration of the equilibrium enzyme:sucrose, but that 
it can depend only on increase in concentration of the compound, 
sucrose—acid, as the temperature rises. 2. m2 


Ester Formation in Absolute Ethyl Alcohol. Hetnricu ‘ 
Go.pscumipT, J. AnpERsSoN, M. Ferct, G. Gérsitz, J. SCHJERVE, ‘ 
L. Svenpsen, A. Tuursen, O. Uppy, and P. Wraa (Zezttsch. . 
physikal. Chem., 1920, 94, 233—253).—The rate of esterification 
1 of acetic acid in absolute alcohol has been determined with tri- 
chlorobutyric, trichloroacetic, picric, hydrochloric, and _ sulpho- 
salicylic acids as catalysts. Similar experiments with the same 
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catalysts have been carried out for the rate of esterification of 
propionic, -butyric, isobutyric, m-valeric, isovaleric, pivalic, 
heptoic, phenylacetic, phenylpropionic, and glycollic acids. The 
results in all cases show that the rate of esterification is satis- 
factorily represented by the formula k=c[K,y+K,(1—y)]. The 
results also show that both the ions and the undissociated acid act 
catalytically. The velocity-constant for the undissociated portion 
of the catalyst, X,, is in general the greater the greater the affinity- 
constant of the catalyst. The relationship of K,, the velocity- 
constant of the reaction catalysed by the hydrogen ions, to Ky, is 
in general, for the different acids with one and the same catalyst, 
not constant. The relationship K,/K, in the case of hydrochloric 
acid as catalyst is not equal to unity, but considerably greater, in 
all cases investigated. For calculating the present results, the 
degree of dissociation of picric acid was necessary. This has been 
obtained from electro-conductivity determinations of aniline picrate 
in alcohol solution. The value A, =49 is obtained. The values 
of K, and K, “are given for all cases examined. J. F. 8. 


Formation and Hydrolysis of Lactones. A. Katian 
(Zeitsch. physikal. Chem., 1920, 94, 111—128).—A _ theoretical 
paper in which the experimental results of P. Henry (A., 1892, 
ii, 1303) on the rate of formation of the lactones of y-hydroxy- 
butyric acid and y-hydroxyvaleric acid have been recalculated. 
It is shown that, in the above-named reactions in aqueous solution 
with strong acids as catalysts, the catalytic action of the undis- 
sociated acid, if it is present at all, is in any case much smaller 
than that of the hydrogen ion. The velocity-coefficients have been 
calculated for the experiments of Johansson and Sebelius (A., 
1918, ii, 223) on the hydrolysis of y-butyrolactone and y-valero- 
lactone with nitric acid as catalyst, and it is shown that here also 
the velocity of the reaction is proportional to the concentration of 
the hydrogen ion rather than to that of the total acid. The 
demands of the theory, that, starting from either the hydroxy- 
acids or the lactones, the same value must be obtained for the 
sum of the constants of the velocity of hydrolysis or lactone form- 
ation, are fulfilled within the possible experimental error. The 
apparent contradiction, furnished by Henry’s results on lactone 
formation with acetic acid as catalyst and also without catalyst, 
to the hypothesis of a pure hydrogen-ion catalysis can be, to a 
large extent, brought into line with this hypothesis by the assump- 
tion that most of the products used by Henry contained small 
amounts of silver salts from their preparation. This leaves out of 
consideration the action of the undissociated molecule, if such 
exists. J. F.S. 


Quantitative Kinetic Analysis in the Case of Bimolecular 
Reactions. L. Smita (Zeitsch. physikal. Chem., 1920, 95, 66—94). 
—The kinetics of reactions of mixtures are discussed theoretically 
with the object of deducing methods by which the composition of 
a mixture of two allied and difficultly separable substances may 
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be ascertained from the velocity-constant of a reaction carried out 
with the mixture and a given reagent, such as the rate of hydro- 
lysis of a mixture of esters with alkali hydroxide. Two methods 
are elaborated, the first, a graphic method which is applicable when 
the reaction-constants of the pure components, as well as that of 
the mixture, are all known, and the second, a mathematical method 
applicable when the reaction-constants for the mixture and one 
component are known, and when one of the components reacts 
much more rapidly than the other. The methods are applied to 
the reaction of barium hydroxide on mixtures of a- and f-glyceryl 
chlorohydrin and to the hydrolysis of a mixture of ethyl butyrate 
and acetate by the same reagent. The results show the value and 
trustworthy character of both methods. J. F. 8. 


Ageing of Colloidal Catalysts (Platinum, Palladium). 
GREGORIO DE Rocasotano (Compt. rend., 1920, 171, 301—303).— 
The catalytic activity of electrosols of platinum and hydrosols of 
palladium increases at first with age until it reaches a maximum, 
and then decreases. W. G. 


Influence of the Substrate Concentration on the Rate 
of Hydrolysis of Proteins by Pepsin. Joun H. Norrnrop 
(J. gen. Physiol., 1920, 2, 595—611).—It is pointed out that the 
apparent exceptions to the law of mass action found in enzyme 
reactions are also encountered in catalytic actions in strictly homo- 
geneous solutions. These deviations may be explained by the 
hypothesis that the active mass of the reacting substances is not 
directly proportional to the total concentration of substance taken. 
In support of this suggestion, it is shown that for any given con- 
centration of pepsin the relative rate of digestion of concentrated 
and of dilute protein solutions is always the same. If the rate of 
digestion depended on the saturation of the surface of the enzyme 
by substrate, the relative rate of digestion of concentrated protein 
solutions should increase more rapidly with the concentration of 
enzyme than that of dilute solutions. This is found not to be 
true, even when the enzyme could not be considered saturated in 
the dilute protein solutions. 

The rate of digestion and the conductivity of egg-albumin solu- 
tions of different concentration are found to be approximately 
proportional at the same P,,. This agrees with the hypothesis 
first expressed by Pauli, that the ionised protein is largely or 
entirely the form which is attacked by the enzyme. The rate of 
digestion is diminished by a very large increase in the viscosity 
of the protein solution; this effect is probably mechanical in 
nature and due to the retardation of the diffusion of the enzyme. 

H. W. 


Catalysis with Platinum Black. II. E. Ottveri-Manpari 
(Gazzetta, 1920, 50, ii, 81—89. Compare A., 1916, ii, 615).— 
According to Traube’s hypothesis, the function of platinum black 
in the catalysis of hydrogen peroxide is represented by the equa- 
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tions: nPt+yH,O,= Pt,O,+yH,O and Pt,0,+yvH,0,=nPt+ 
yH,0+y0,. This hypothesis scarcely seems capable of extension 
to the catalyses of ammonium nitrite, azoimide, hydroxylamine, 
and hydrazine, represented by the respective equations NH,NO,= 
2H,0+N,, 3N,;H=4N,+NH;, 4NH,O=2NH,+N,0+3H,0, and 
2N,H,=2NH;+N,+ Hs, especially when the absence of oxygen 
from azoimide and hydrazine is considered. It may be that the 
catalyst reacts with water, forming a platinum oxide and hydrogen, 
catalytic oxidations and reductions being thus rendered possible. 
In this way, it is possible to explain the different steps in the 
three different catalytic decompositions of hydrazine, namely, 
(1) 2N,H,=2NH,+H,+N,, (2) 3N,H,=N,+4NHs;, and (3) 
3N.H,=2N, + 2NH,+3H,. 

A similar explanation may be given for the catalysis of hydroxyl- 
amine by platinum black (Tanatar, A., 1902, ii, 386, 495). The 
equation given above indicates a reaction of the fourth order for 
this decomposition, but the author’s study of the velocity shows 
that the reaction is of the first order, and that it is the result of 
a number of simple reactions. 

The mechanisms of the catalyses of azoimide (Cooke, P., 1903, 
213) and ammonium nitrite (Vondratek, A., 1904, ii, 390) are also 
discussed. x = ¥. 


Catalytic Actions at Solid Surfaces. V. Rate of Change 
Conditioned by a Nickel Catalyst and its Bearing on the 
Law of Mass Action. E. F. Armstrone and T. P. Hitpircs 
(Proc. Roy. Soc., 1920, [A], 98, 27—40. Compare this vol., 
ii, 422, 423).—The curves representing the hydrogenation of methyl] 
cinnamate, anethole, and safrole at 140° and 180° in the presence 
of nickel have a form for 60—80% of their length represented by 
K=v/t, which indicates complete hydrogenation. In the case of 
isoeugenol and coumarin, the hydrogenation curves show a transi- 
tion from a linear to a logarithmic curve. In the case of ethyl 
cinnamate, instead of passing a continuous stream of hydrogen 
over the catalyst, the tube was closed at one end; under these 
conditions, the results show: (i) with increasing purity of hydrogen, 
the ratio, v/t, approaches the constancy characteristic of hydrogen- 
ation in a continuous stream of hydrogen; (ii) the values of 
K'=1/tlog V'/(V'—v) increase throughout, but become more 
nearly concordant as the purity of the hydrogen decreases. As 
the purity of the hydrogen and the speed of the action, measured 
by v/t, increase, the absolute value of the constant, 

K"=1/tlog V"/V" —v, 
falls, that is, the rate at which the gas space becomes filled with 
impurity is smaller the purer the hydrogen. The hydrogenation 
curve of linseed oil shows an initial linear portion of about 30% 
of the whole curve, which corresponds with the hydrogenation of 
all the linolenin and most of the linolein; a very abrupt curvature 
then sets in, and this is followed by an approximately linear curve 
at a much lower slope. These experiments were carried out with 
200, 300, and 400 grams of oil, and of 0°45 and 1:5 grams of 
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nickel. They show: (i) that the factor v/t depends on the mass 
of nickel present, (ii) the impurities in the oil gradually affect 
the catalyst, and (iii) with the smaller quantity of nickel the rates 
are practically the same for quantities of 200 and 300 grams of 
oil, but with 400 grams the linear portion of the curve is shortened, 
owing to the increased effect of the impurity. 

It is shown that the hypothesis of unstable intermediate com- 
pounds between catalyst and reacting substances offers a reasonable 
explanation of the mechanism of “so-called” heterogeneous 
catalytic actions, and in particular for reactions of the types: 
(i) Action of enzymes on sugar derivatives in aqueous solution. 
(ii) The Sabatier catalyses of organic compounds in the presence 
of finely divided metals or metallic oxides, including hydrogenation 
and dehydrogenation, hydration and dehydration, formation of 
ethers and ketones, the specific action of finely divided metals on 
the vapours of aliphatic acids, and the combined dehydration and 
condensation processes effected by certain metallic oxides, leading 
to the production of ethers, amines, mercaptans, and esters from 
alcohols and phenols. (iii) The interaction of carbon monoxide 
and steam conditioned by various solid substances. J. F. 8. 


Catalytic Activity of Copper. I. W. G. Patmer (Proc. 
Roy. Soc., 1920, [A], 98, 13—26).—The mechanism of the 
catalytic oxidation of ethyl alcohol and ‘sopropyl alcohol by 
metallic copper has been studied at temperatures up to 320°. It 
is shown that in no circumstances, even when the copper is alloyed 
with zinc, does electrolytic copper exert any influence on either of 
these alcohols. The oxidation is effected by copper produced by 
the reduction of copper oxide. The reaction has been carried out 
in such a way that the rate is automatically registered by the 
liberated hydrogen. In the present case, the initial period of the 
reaction alone has been considered. The experimental facts are 
best interpreted by assuming that alcohol is selectively adsorbed 
by copper from a mixture of alcohol and aldehyde vapours, so that 
during dehydrogenation the surface of the copper is covered by a 
layer of alcohol molecules, and adsorption and consequent destruc- 
tion of the aldehyde prevented. If it be supposed that dehydro- 
genation of alcohol involves three stages, (i) adsorption of alcohol 
molecules over the surface of the copper, (ii) activation of certain 
alcohol molecules by absorption of energy, and (iii) evaporation of 
acetaldehyde and hydrogen from the adsorption surface into the 
alcohol stream flowing past the catalyst, then the process bears a 
close physical analogy to the escape of ions from a heated solid. 

J. F. 8. 


Conditions of Stability of Atoms. Ffrix JoacHim DE 
Wisniewski (Arch. Sci. phys. nat., 1920, [v], 2, 301—308).—A 
mathematical paper in which the stability of atoms of the Bohr 
type is derived from the assumption that the electrical potential 
energy of the atom is a positive function. J. R. P. 
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Constitution and Configuration of the Atom. Emir 
Kontwetter (Zeitsch. physikal. Chem., 1920, 94, 513—541).— 
A theoretical paper in which the views recently advanced by the 
author on the constitution and configuration of the atoms (A., 
1918, ii, 286, 304; 1919, ii, 21) are extended and modified with 
the object of making the hypothesis include all the elements, par- 
ticularly those of the rare earths. On the basis of the present 
hypothesis, a spatial representation of the periodic system is 
developed which arranges the elements according to a cascade 
system, in which the steps from one plane to the next are occupied 
respectively by cobalt and nickel, rhodium and palladium, the 
metals of the rare earths, and iridium and platinum. J. F. 8. 


Structure of the Atomic Nucleus. E. Gearcke (Sitzwngsber. 
Heidelberger Akad. Wiss., Math.naturwiss. Kl., [A], 1919, 
pp. 19; from Chem. Zentr., 1920, iii, 169—170).—In con- 
tinuation of the models developed previously for the lithium, 
glucinum, boron, and carbon atoms (this vol., ii, 241), the 
author now puts forward structures for the atomic nuclei of 
the other elements to the end of the periodic scheme. The 
fundamental hypothesis is that the atomic nuclei of the higher 
elements are merely repetitions of those of a lower horizonta! 
series of the periodic system, with the difference that the nucleus 
is surrounded by a ring of a-particles. Thus, for example, the 
atomic nucleus of sodium is identical with a lithium nucleus 
surrounded by a ring composed of four a-particles, whilst, similarly, 
the potassium nucleus is identical with a sodium nucleus 
surrounded by a ring of four a-particles. Isotopes are possible 
for several atoms which differ from one another by an a-particle 
in the ring enclosing the central nucleus. The number of 
a-particle rings is considerable in the case of the higher elements. 
Every element would thus appear as a compound of a primal 
element, H’*, and electron, arranged according to a systematic 
_and not too complicated plan. Order is thus introduced into the 
relationship between atomic weight and atomic number, and 
explanations are found for a lengthy series of empirical observa- 
tions, such as the chemical similarity of the rare earths, the spaces 
in the periodic system, etc. ma. WwW: 


Atomic Weights and Atomic Numbers. Srepuen Mati 
(Chim. et Ind., 1920, 4, 189—192).—If graphs are plotted of which 
the ordinates represent atomic weights and the abscisse the atomic 
numbers, that is, the positions of the elements in the periodic 
system, the series form nearly parallel curves. For the group of 
elements helium to nickel, and copper to tungsten, the curves are 
represented by the equation y=2z2+ a, and for the group platinum 
to uranium by y=32+a. The lack of relationship between atomic 
weights and the properties of elements is assumed to be due to 
the factor a, which is known as the “inert weight”; the “active 
weight” of the atom determines the valency of the element, and 
not necessarily its chemical activity. Hydrogen does not conform 
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to the equation y=2c+a; it may be represented by y= or 
y=42+4, but probably its atom contains no inert weight. 

The graphs indicate that 2:5 units of the atomic weight are 
normally active, whilst one unit may be chemically inactive. 
Assuming the atoms to consist of particles equal to 0°5 of unity, 
it is probable that one particle is active, and that two particles 
may be either active or inactive. The equation y=Mz+a repre- 
sents the atomic weights of all the elements, « being the atomic 
number and a a small whole number, the properties of the elements 
being independent of a. W. J. W. 


Periodic System of the Elements in the Light of the 
Theory of Radioactive Degradation. F. Kircunorr (Zeitsch. 
phystkal. Chem., 1920, 94, 257—262).—A theoretical paper in 
which the position in the periodic system and the possible genesis 
of the elements are considered in the light of the known facts of 
radioactive degradation. It is shown that the atomic weights, A, of 
the more stable elements, which are functions of the atomic 
number, M@, and 7, the number of nucleus electrons, in that 
A =2(M+1), are periodic functions of 7, since in certain parts of 
the periodic system A remains practically constant, and then 
commences to change regularly, and this reappears periodically. 


J. F. 8. 


Deduction of the Smoluchowski Formula of Spatial 
Partition of Particles in a Kinetic Field. R. Lorenz and 
W. Erre. (Zeitsch. physikal. Chem., 1920, 94, 254—255. Com- 
pare A., 1914, ii, 451).—A correction of an intermediate stage in 
the deduction of the Smoluchowski formula previously published 
(loc. cit.). J. F. 8. 


Metastability of the Elements and Compounds as a 
Consequence of Enantiotropy or Monotropy. I. Ernst 
Conen and A. L. Tu. Moesvetp (Zeitsch. physikal. Chem., 1920, 
94, 450—464. Compare A., 1916, ii, 183).—A theoretical paper 
in which reasons for the failure of other workers in reproducing 
the authors’ previous work on metastable varieties of metals are 
enumerated. It is also pointed out that metastable varieties of 
elements and compounds are of much more frequent occurrence 
than has been generally believed. A general discussion of the 
conditions under which such metastable varieties may be obtained 
is entered into, and particular stress is laid on the influence of 
minute traces of impurities. J. ¥. 8. 


A Method for the Experimental Proof of the Molecular 
Theory and the Avogadro-Loschmidt Number. A. von Szenr- 
Gyéreyt (Zettsch. phystkal. Chem., 1920, 95, 247—250).—A 
method is indicated by which the Avogadro number may be ex- 
perimentally determined. The method consists in adding to an 
albumin suspension of known content various solutions of known 
concentration of aluminium chloride, and examining the charge 
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on the particles. When exactly the correct quantity of aluminium 
chloride has been added, so that the particles all change the cata- 
phoresis from positive to negative, it is possible to calculate the 
Avogadro number on the assumption, which is substantiated, that 
one ion discharges one albumin particle. J. F.S. 


Nature of the Chemical Bond; an Attempt to Find a 
Common Cause for the Conceptions; Auxiliary Valency 
and Molecular Bond. F. Hocueprr (Zeitsch. physikal. Chem., 
1920, 94, 129—-148).—A theoretical paper in which an hypothesis 
is put forward to explain the origin of subsidiary valencies, and, 
at the same time, to account for the formation of double com- 
pounds, complexes, and hydrates. It is assumed, in keeping with 
Bohr’s hypothesis, that the ordinary chemical bond is due to an 
oscillating electron between the two atoms concerned; this is 
regarded as an electric current flowing in a close circuit in which 
the atoms concerned lie. When two such circuits lie parallel to 
one another, there will naturally be an attraction set up between 
them, and this could well be powerful enough to hold the two 
compounds together, that is, a molecular compound would be 
formed. For such a compound to be stable, it is necessary that 
the bonds in the individual compounds should be parallel, and that 
the current in each flowing at the same rate and in the same direc- 
tion, that is, the periodicity of the electron oscillation is the same 
in both cases. The hypothesis is illustrated in connexion with a 
number of well-known double compounds, and it is discussed in 
connexion with Werner’s co-ordination theory. As will be seen, 
a new type of spatial structure is involved in this hypothesis. 


Negative Valencies. D. Srrémnoim (Zettsch. anorg. Chem., 
1920, 111, 237—242).—A theoretical paper in which the valencies 
of negative elements are considered. It is pointed out that when 
a negative element forms compounds in which it acts with different 
valencies, these always differ by two, that is, the valencies of 
negative elements are always saturated in pairs. This is to be 
explained by assuming that in the negative elements the valency 
electrons are grouped together in pairs. The valency figure of 8 
which dominates the negative valencies is therefore to be regarded 
as made up of four pairs of electrons, which constitute a com- 
pletely saturated system. This is governed by the tetrahedral 
symmetry, and the stereochemical data show that, in the case of 
those elements which can enter into combination by their negative 
valencies, the symmetry relationships are determined by the 
tetrahedron. J. F. S. 


Chemical Concepts of: the Ancient Orientals. Y. H. 
Cnen (Science [China], 1920, 4, 262—284).—Chemical knowledge 
in ancient China seems to have attained a rank comparable to 
‘hat reached in Egypt. The four elements, earth, fire, air, water, 
tormed the basis of a later chemical philosophy, which was 
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developed quite independently of the Occident. Theories were 
developed similar to those of Aristotle and of the earlier iatro- 
chemists. The Orient also produced a system of iatro-chemistry 
founded on the “ Ben Tsao” written in 2838 B.c. This medical 
chemistry ceased its development from about 1200 a.p. 

CuemicaL ABSTRACTS. 


An American Edition of the Elementary Treatise of 
Chemistry by Lavoisier, published at Philadelphia in 1799. 
GranaM Lusk and Jean LE Gorr (Bull. Soc. chim., 1920, [iv], 
27, 667—-673).—A brief description of the various French editions 
of Lavoisier’s work, and the subsequent English, Spanish, Italian, 
and Dutch translations, together with an account of an edition 


published in Philadelphia in 1799. W. G. 


Improved Form of U-Tube. E. R. Dovey (Analyst, 1920, 
45, 333).—The two limbs of the U-tube are brought together so 
that the rims at the top are in contact; the bend at the bottom 
of the tube is constricted, and a perforated Gooch disk is placed 
at the bottom of each limb. W. F. &. 


Extraction Apparatus with Vapour Stirring. P. Wagrnti« 
(Text. Forsch., 1920, 2, 61—62; Chem. App., 1920, 7, 92—93; 
from Chem. Zentr., 1920, iv, 265).—In order to allow the vapours 
of the boiling liquid to enter the extraction space, and thus to 
utilise their latent heat in the Soxhlet apparatus, the lower tube 
of the latter is sunk so deeply into the liquid in the boiling flask 
that its open end becomes clear of the surface of the liquid only 
when the extraction tube is filled almost to the level of the top 
of the syphon tube. To allow the vapour from the boiling liquid 
to pass into the syphon tube, the latter is somewhat lengthened, and 
terminates just above the level of the boiling liquid in the flask. 

H. W. 


Air-oven Thermo-regulator. H.M. Arxinson (J. Soc. Chem. 
Ind., 1920, 39, 298r).—A cylindrical float, loaded slightly with 
mercury and having its upper end in the form of a capillary, is 
contained in one limb of a U-tube filled partly with mercury. 
The capillary extends upwards into a tube passing through the 
cork closing this limb of the U-tube, the shoulder of the float and 
the end of the tube being ground to form a gas-tight joint when 
the float rises. The gas enters through a side-tube above the 
mercury-level, passes between the neck of the float and the tube, 
then into the latter and thence to the burner. The other limb 
of the U-tube connects with a bulb in the oven. When the float 
rises and cuts off the gas supply, a small quantity of gas is allowed 
to pass through a hole in the side of the float and escapes through 
the capillary to the burner, the capillary thus acting as a by-pass. 
W. P. S. 
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Inorganic Chemistry. 


Preparation of Ammonia-free Water. Gerratp C. Baker 
(J. Ind. Eng. Chem., 1920, 12, 798—799).—Water free from 
ammonia may be obtained by passing distilled water through 
a moderately deep layer of permutite (a complex hydrated sodium 
aluminium silicate); a layer 30 cm. deep and 20 cm. in diameter 
will remove the ammonia from 450 litres of water. The activity 
of the permutite may be regenerated by treatment with 10% sodium 
chloride solution. The disadvantage of the method is that it gives 
a water of higher mineral content. ww. 2- e 


Rate of Decomposition of Hydrogen Peroxide in the 
Presence of Iron Ions. Joseph von Berratan (Zeitsch. 
physikal. Chem., 1920, 95, 328—348).—The rate of decomposition 
of hydrogen peroxide at 40° has been determined in the presence 
of ferrous sulphate or ferric sulphate and a little free sulphuric 
acid (0°014/). The reaction occurs in all cases as a typical unimole- 
cular catalytic process. The velocity of reaction in acid solutions 
and in the presence of either ferrous or ferric ions is directly pro- 
portional to the concentration of the hydrogen peroxide and that 
of the iron ions, and inversely proportional to the hydrogen-ion 
concentration or the concentration of the free acid. The velocity of 
the reaction is entirely independent of the state of oxidation of the 
iron ions, and the catalytic action depends on the total amount of 
iron present, no matter what its state of oxidation. The tempera- 
ture-coefficient of the reaction is 3°25 for 10°. J. F. 8. 


Solubility of Halogens in the Corresponding Hydracids 
and Alkali Salts. II. E. Onivert-Manpati (Gazzetta, 1920, 50, 
ii, 89—98. See this vol., ii, 542).—The solubilities of chlorine in 
sodium chloride solutions and hydrochloric acid, and that of 
bromine in hydrochloric and hydrobromic acids, have been 
measured. 

The results confirm the observation that the solubility of chlorine 
is greater in hydrochloric acid than in water, whereas the presence 
of sodium chloride diminishes the solubility in water by amounts 
increasing with the proportion of salt present. The coefficient of 
solubility of the chlorine diminishes as the concentration of sodium 
chloride increases, but the expression (a/—a)/M? gives constant 
values, a’ and a representing the coefficient of absorption of chlorine 
in water and sodium chloride solution respectively, and M the con- 
centration of the salt in gram-mols. per litre of solvent. This empiri- 
cal formula has been verified (Gordon, A., 1896, ii, 154) for the 
solubility of indifferent gases in aqueous solutions of electrolytes, 
so that chlorine behaves differently from the other halogens, which 
exhibit. almost the same solubility in solutions of the corresponding 
hydracids and in those of the alkali salts. =. m. e- 
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Action of Light on Moist Chlorine. Ernst Raven (Zeitsch. 
physikal. Chem., 1920, 95, 378—383).— Using the ultra-microscopic 
method, the reaction between chlorine and hydrogen has been 
studied. It is found that when moist chlorine is illuminated an 
induction period is set up which varies between 1/100 sec. and 
30 secs., after which a fine fog is produced which rapidly forms 
drops. On removing the light the particles become smaller, and 
eventually disappear. The same effect is observed when the chlorine 
is ionised by a spark from an induction:coil or by the light from a 
Tesla transformer. Radiation from polonium or radium bromide 
has the same effect, but much weaker. J. F.S. 


Concentration of the Lighter Isotope of Iodine. Emi. 
KouLWEILER (Zeitsch. physikal. Chem., 1920, 95, 95—125).—In an 
earlier paper (this vol., ii, 610) the author has shown that in all 
probability five isotopes of iodine exist which have atomic weights 
122, 124, 126, 128, 130, depending on their origin. This involves 
differences varying between —3°88% and +2°43% from the mean 
value, 126°92, of the atomic weight. Vapour density determinations 
have been carried out by the Dumas method with iodine which has 
been twice sublimed, thrice sublimed, recrystallised from carbon 
disulphide, separated by diffusion, and fractionated. Ten experi- 
ments with twice sublimed iodine give an atomic weight which has 
a mean divergence of 2°04% from the accepted value; eight experi- 
ments with fractionated iodine give a mean divergence of 1°33%. 
Of twenty-seven experiments, not one gives atomic weights which 
are equal to or less than the accepted value. The lowest value 
obtained for the atomic weight is 128°22. An apparatus is described 
by means of which a possible separation of the isotopes may be 
brought about by diffusion. J. F. 8. 


Preparation of Iodic Acid and its Anhydride. Arrnur 
B. Lams, Wiiiram C. Bray, and Water J. Ge_parp (J. Amer. 
Chem. Soc., 1920, 42, 1636—1648).—A simple and rapid method 
has been developed for the preparation of iodine pentoxide, which 
depends on the oxidation of iodine to iodic acid by means of 
24—26% chloric acid solution, the evaporation of the solution and 
the dehydration of the iodic acid. The product is pure white, 
has practically 100% of the oxidising value, and contains no detect- 
able impurities except traces of water and barium iodate. It is 
decidedly more stable towards heat than iodic anhydride as ordin- 
arily prepared, and, therefore, has decided advantages for use in 
the analysis of small quantities of carbon monoxide in air. The 
yield of pentoxide is almost theoretical. In the preparation a small 
excess (3%) of chloric acid is used ; this ensures the complete removal 
of the hydrochloric acid formed during the oxidation process, which 
otherwise would reduce the iodic acid during evaporation. When 
this small excess of chloric acid is used, the net result of the oxida- 
tion is expressed by the equation I,+ 2HClO,=2HIO,+Cl,. The 
mechanism of this reaction undoubtedly does not correspond with 
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a direct replacement of chlorine by iodine. The chloric acid solution 
is made by the direct action of sulphuric acid on barium chlorate 
solution. There is no decomposition of the chloric acid, and the 
only loss is the small amount of solution absorbed by the barium 
sulphate. This method of preparation presents no difficulties on 
the manufacturing scale. J. F. S. 


Colloidal Sulphur. Pavut Bary (Compt. rend., 1920, 171, 
433—435).—Colloidal sulphur in the form of a limpid liquid is a 
hydrophile colloid, capable of absorbing water. This absorption is 
favoured by the presence in solution of small amounts of salts of 
univalent metals, whilst it is prevented by the action of salts of 
bivalent metals. Such colloidal sulphur is not pure sulphur, but a 
compound containing sulphur in a highly polymerised state. The 
compounds are easily dissociable, and only exist in aqueous medium 
in the presence of substances which limit their decomposition. 
When the swelling of the granules, due to the absorption of water, 
becomes small, the granules lose their transparency and the liquid 
becomes milky and loses its stability. W. G. 


Freezing Points of Mixtures of Sulphuric and Nitric 
Acids. W.C. Houtmes (J. Ind. Eng. Chem., 1920, 12, 781—783). 
—The freezing points of mixtures of sulphuric and nitric acids con- 
taining 0 to 50% of the latter were determined in test-tubes im- 
mersed in an insulated bath of ether and carbon dioxide snow, and 
the results plotted as curves. In the case of mixtures with a total 
acidity of 100% the freezing point reached a minimum (—18-2°) 
when 5°4% of nitric acid was present, and a maximum (+ 2°3°) with 
10°8% of nitric acid. The curve closely resembled that of sulphuric 
acid and water, which reached a minimum (-— 34°) with 8°4% of 
water, and a maximum (+ 8°) with 15°5% of water. It is probable 
that at the maximum point in the nitric acid mixtures a definite 
compound, 5H,SO,,HNOs, is present, whilst the minimum point 
coincides with a compound of the approximate composition 
5H,SO,,sHNO;. In the determinations with mixtures of a total 
acidity of 95% the freezing point fell to —41°0° with 2°35% of nitric 
acid, then rose to —11°0° with 9°75%, and fell again to —41°3° with 
49°09%. With mixtures of a total acidity of 103% the minimum 
(—12°3°) was reached with 8°15% of nitric acid and the maximum 
(+10°5°) with 15°52%. The last two series of results were compli- 
cated by the presence of water and sulphur trioxide respectively. 

C. A. M. 


Vapour-pressure Curves of Solid and Liquid Selenium 
near the Melting Point. L. E. Dopp (J. Amer. Chem. Soc., 
1920, 42, 1579—1594).—The sublimation curve for crystalline 
selenium (hexagonal) has been determined over the temperature 
range 190—215° by the method of molecular flow. By the same 
method data for the vaporisation curve for the liquid of vitreous 
amorphous selenium have been obtained over the temperature range 
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220—235°. ‘The relation between vapour pressure and temperature 
for selenium over the temperature range considered and on the 
basis of a diatomic vapour may be expressed by a simple exponen- 
tial equation, p=c, . e”, where 7' is the absolute temperature. On 
the basis of a diatomic vapour the results appear to locate the 
melting point at 217°4°, and give a pressure value at the melting 
point of 12°68 bars (0°00954 mm.), and slope values for the p and 7 
curves at the melting point of 1:050 bars/degree (0°000767 mm./ 
degree) for the crystals, and 0°573 bar/degree (0°000431 mm. / 
degree) for the liquid. The slope at the melting point was thus 
found to be greater for the solid than for the liquid, as required 
by thermodynamics, and as found for other substances. The differ- 
ence between the two slopes is 0°477 bar/degree (0°000358 mm./ 
degree) on the basis of a diatomic molecule. From Clapeyron’s 
first latent heat. equation, the three latent heats at the melting 
point were calculated on the basis of a diatomic vapour, as follows: 
latent heat of vaporisation, 135°5; latent heat of sublimation, 
219°4; and latent heat of fusion, 83°9 cal./gram. Since the vapour 
density at the experimental temperatures is unknown, the three 
latent heats, as well as the pressure at the melting point, and the 
slopes of the » and 7 curves at the melting point, have been calcu- 
lated on the basis of 4, 6, 8, 10, and 12 atoms per molecule of 
vapour. The calculated latent heat values vary inversely as these 
numbers. These results are not out of keeping with the require- 
ments of the Kirchhoff equation, based on thermodynamics, relating 
vapour pressure and temperature, but they do not give positive 
evidence that this equation is applicable to selenium, as would be 
expected from the limited temperature range even if that relation 
should apply. J. F. 8S. 


Tellurium Nitrite. Frtix von Ozrete (Pharm. Zentr.-h., 1920, 
61, 491—492).—-By the action of nitric acid on tellurium, under 
certain conditions, namely, using large quantities of material and 
a high column of liquid (not less than 50 cm.), tellurium nitrite 
was obtained as a flesh-coloured precipitate, which could be dried 
at 100° without decomposition. At higher temperatures it decom- 
poses, leaving a residue of yellow tellurium dioxide. E. H. R. 


Rutherford’s Experiments on the Subdivision of the 
Nitrogen Nucleus. W. Lenz (Naturwiss., 1920, 8, 393; from 
Chem. Zentr., 1920, iii, 300).—The priority in the explanation of 
the deficit in the atomic weight by the theory of the lag of energy 
should be ascribed to Swinne, and not, as previously (this vol., 
ii, 427), to Harkins and Wilson. H. W. 


Determination of the Electrolytic Potential and Over- 
voltage of Arsenic. Vincenr B. Marquis (J. Amer. Chem. Soc., 
1920, 42, 1569—1573).—The normal. potential of an arsenic 
electrode has been calculated from #.M.F. measurements of cells 
of the type Hg,HgCl|LiCl in absolute alcohol||AsCl, (0°176%/) in 
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absolute aleohol|As. This cell had an #.M.F. of 0°153 volt, which, 
making use of the Rideal and Roderburg method of calculation, 
is equivalent to 0°040 volt for the arsenic—alcohol potential and 
0-111 volt for the arsenic-water potential. From this, the 
electrode potential, 0°138 volt, is obtained, which places arsenic 
between hydrogen and copper in the electrode series. The mole- 
cular conductivity of arsenic trichloride in alcohol has been deter- 
mined at 20°, and concentration—conductivity curves drawn. ‘The 
dissociation of arsenic trichloride in alcohol solution is 20°6% in 
0°176M-solution. Conductivity determinations also show that 
there is no appreciable hydrolysis of arsenic trichloride in alcohol 
solution, but that there is a slight combination with the solvent. 
The hydrogen overvoltage on arsenic electrodes has been deter- 
mined by both the open-circuit and closed-circuit methods. The 
former method gives a value 0°379 volt and the latter 0-478 ~ 
J. F.S. 


A Decolorising Carbon. Joserpn C. Bock (J. Amer. Chem. 
Soc., 1920, 42, 1564—1569).—The decolorising action of a vege- 
table carbon, sold under the name Norit, on biological fluids has 
been investigated. Norit is found to extract uric acid completely 
from urine; creatinine is extracted to a large extent, carbamide, 
total nitrogen and phosphates are removed to a considerable 
extent, and ammonia—nitrogen, chlorides and dextrose are slightly 
removed. Bouillon cultures, on shaking with norit for a few 
seconds and subsequently keeping in contact for three to four 
minutes, showed a marked decrease in the number of bacteria. 
Freundlich’s simple adsorption formula holds exactly for the 
adsorption of total nitrogen and creatinine, and probably holds 
for dextrose. When several substances are present in a given 
solution, each one of them is adsorbed less than when they are 
present separately. Thus urine containing 1°77% of dextrose loses 
no sugar on treatment with norit, whereas a 0°77% aqueous solu- 
tion of dextrose loses 16°88% of its sugar after the same treatment. 
Lactose is removed from milk by norit. Washed norit (ash, 2-18%) 
is more efficient than commercial norit (ash, 5°13%) as an 


adsorbent. J. F. 8. 


The Strength of Aqueous Carbonic Acid Solutions at 
High Pressures. Orro Hiuner (Centr. Min., 1920, 25—32).— 
Experiments were made to determine the solubility of carbon 
dioxide in water at higher pressures, and the electrical conductivity 
of the solutions. The solutions were prepared by saturating water 
with carbon dioxide in an autoclave of large capacity. When the 
pressure had been measured, a quantity of the saturated solution 
was removed to a special eudiometer, and the excess of gas allowed 
to escape from the solution at atmospheric pressure, the volume 
of gas and water being then measured. Determinations were 
made at 0° at pressures up to 38 atm. and at 15° up to 52 atm. 
At 0° and 38 atm., a saturated solution contains 7°44% by weight 
of carbon dioxide, and at 15° and 52 atm., 5°44%. MHenry’s law 
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is not obeyed, for the rate of increase in solubility diminishes with 
increasing pressure. The electrical conductivity of the solutions 
is very low; thus, a 2°99% solution, at 15° and 20 atm., has a 
conductivity only half that of a 0°3% solution of acetic acid. It 
has been shown, however, by Thiel and Strohecker (A., 1914, 
ii, 361) that in a 0°038% solution of carbon dioxide at 4°, only 
0°56% exists in the hydrated form, as H,CO;. If the same holds 
true at higher concentrations and pressures, the true concentra- 
tion of carbonic acid in a saturated solution at, say, 15° and 
52 atm., is 0°027%, and its conductivity, 1-98 x 104, is of the same 
order as that of formic acid at a similar concentration. Carbon 
dioxide must, then, be classed with the stronger acids, a conclusion 
which accords fully with the known activity of the acid in rock 
formation and degradation. E. H. RB. 


Preparation of Thiocarbonyl Tetrachloride. Prrcy 
FARADAY FRANKLAND, FREDERICK CHALLENGER, and DorotTuy 
WessteR (J. Soc. Chem. Ind., 1920, 89, 256—2577r).—For the 
preparation of thiocarbonyl tetrachloride on a large scale, 4 grams 
of iodine are added to 2 kilos. of carbon disulphide dried over 
calcium chloride, dry chlorine is passed in, the temperature not 
being allowed to exceed 20°, until the increase in weight corre- 
sponds with the absorption of five atomic proportions of chlorine, 
when the reaction mixture is run, in a thin stream, into hot water 
through which steam is being blown. Sulphur chloride is thus 
decomposed, and thiocarbony] tetrachloride distils over. The latter 
is again distilled with steam, then dried over calcium chloride, and 
fractionally distilled until the temperature reaches 140°. The 
residue in the flask is the required thiocarbonyl tetrachloride, and 
by this process a 60% yield may be obtained. It should be noted 
that thiocarbonyl tetrachloride is completely decomposed by 
contact with metallic iron at the ordinary temperature. W. G. 


Behaviour of Concentrated Alkali Chloride Solutions in 
Presence of Alkali Hydroxides. Cu. Cnorower (Zeitseh. 
angew. Chem., 1920, 33, 201—203).—The author has investigated 
the solubility of alkali chlorides in liquors derived from the treat- 
ment of vinasses ash with lime and barium hydroxide. The com- 
position of an experimental liquor was: Cl, 3°559; OH, 0-9278; 
K, 4°792; Na, 0°933; S, 0°0594; SO,, 0°0321; CO,, 0°0705%. The 
liquor was evaporated in quantities of 4 litres, and boiling-point 
determinations were made at various stages when deposition of 
salts ceased. The density was then determined in a modified 
pyknometer, and the samples analysed. Six samples tested from 
quantities of 15, 20, 25, 35, 41, and 48 litres, with boiling points 
110°, 111°, 112°, 115°, 116°, and 118°, showed increasing densities 
from 1-295 to 1:370. The chlorine ions diminished from 12°58 to 
7°661, and potassium ions remained nearly constant at approxim- 
ately 17, but all the other ions gave progressively rising values. 
The author discusses the phenomena by the application of the 
theory of mass action and of the phase rule. W. J. W. 
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Oxidation of Potassium Plumbite to Plumbate by means of 
an Alternating Current. Franz Jirsa (Zeitsch. physikal. Chem., 
1920, 94, 1—5).—The electrolysis of a solution (1) of potassium 
hydroxide between lead electrodes by means of an alternating 
current of 49 periods brings about the formation of potassium 
plumbite as the only product. It is shown that the plumbite may 
be electrolytically oxidised to plumbate if electrodes of suitable 
metals are used. The metals copper, silver, gold, cadmium, mag- 
nesium, mercury, nickel, iron, platinum, and palladium when used 
as electrodes with alternating current effect the oxidisation but 
no oxidation occurs when lead, bismuth, cobalt, thallium, or carbon 
is used. The nature of the electrode is also determinative of the 
product of the oxidation; under the same conditions (40 grams 
of potassium hydroxide and 4:5 grams of lead oxide per litre) with 
palladium electrodes, yellow lead sesquioxide separates and lead 
metaplumbate is formed, whilst with nickel or iron electrodes a 
dark brown powder separates, which is the dioxide, and the yellow 
plumbate is not formed. It is shown also that, even with 
electrodes which are capable of effecting oxidation, oxidation does 
not always take place; under certain conditions, reduction, or even 
oxidation and reduction, may occur. The disintegration of the 
electrodes is an accelerating factor of the reaction. J. F. S. 


Sodium Phosphide. E. Tomxinson and G. Barker (Chem. 
News, 1920, 121, 104—105, 177).—When sodium is heated with red 
phosphorus, amongst other products, a grey mass is obtained, which 
is acted on violently by water, giving spontaneosly inflammable 
hydrogen phosphide. With yellow phosphorus under suitable 
conditions, a white, crystalline product is obtained. W. G. 


The Third and the Fourth Dissociation Constants of 
Pyrophosphoric Acid and the Examination of the Purity 
of Sodium Pyrophosphate. I. M. Korrnorr (Pharm. Week- 
blad, 1920, 57, 474—481).—The hydrogen-ion concentration of 
dilute solutions of sodium pyrophosphate was determined colori- 
metrically by comparing the colour change of thymolphthalein in 
these solutions and in mixtures of carbonate and hydrogen carbonate 
solutions of known p, value. From the results, a mean value of 
4-6x10-9 for the fourth dissociation constant was calculated. 
Further measurements with mixtures of pyrophosphate and small 
quantities of hydrochloric acid, so as to give the ion HP,O,'’’ in 
presence of P,O,’/’’, led to the result X,=3-6 x 10-9, with certain 
assumptions as to the degree of dissociation of the solution. The 
third dissociation constant was determined in a similar way by 
measurements in mixed solutions of Na,HP,O; and Na,H,P.0O,, 
the value X,=7°6 x 10-7 being obtained. W. S. M. 


Metastability of the Metals as a Consequence of Allotropy 
and its Significance for Chemistry, Physics, and Technics. 
IV. ‘Ernst Conen and H. B. Bruins (Zeitsch. physikal. Chem., 
1920, 94, 443—449. Compare A., 1914, ii, 52, 202, 332, 652, 799; 
1915, ii, 52, 83, 417, 471, 565, 634; 1916, ii, 183).—A repetition 
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of earlier experiments in which a change in density of silver and 
cadmium was found after keeping under solutions. This change 
has been attributed to the adsorption of water or solution. The 
present experiments were undertaken to ascertain whether or no 
the metal does contain water after the treatment. The results 
show that whilst water is contained in the metals to the extent of 
0°1—0°001%, the amount is so small as to be without effect on the 
density, and consequently can play no part in the changes 
previously observed. +. F. 8. 


Binary System Akermanite-Gehlenite. J. B. Frrauson 
and A. F. Buppineron (Amer. J. Sci., 1920, [iv], 50, 131—140. 
Compare Ferguson and Merwin, A., 1919, ii, 459)—The binary 
system Akermanite (2CaO,MgO,2Si0, S catieiie (2Ca0,A1,0;,Si0,) 
has been studied by the quenching method, and the curves of the 
solid and the liquid phases constructed. The system is found to 
consist of a complete series of solid solutions with a minimum melt- 
ing point, 1388°, 70° below that of Akermanite (1458°). The refrac- 
tive index and general optical characteristics have been determined 
for the intermediate compositions, and are found to be a continu- 
ous function of the composition. Crystals of a certain intermediate 
mixture are isotropic for sodium light, and constitute a transition 
phase from crystals of positive optical character to those of negative 
optical character. Zoned crystals showing material of both positive 
and negative optical character in the same crystal were obtained. 
These are analogous, in this respect, to certain natural melilite 
crystals which have been previously described. The densities of 
crystals of ikermanite, gehlenite, and several intermediate mixtures 
have been determined and found to confirm the isomorphous char- 
acter of the system. Akermanite was found to show the unusual 
feature of its glass having a greater density (2°955) than the 
corresponding crystals (2°944) at 25°. J. F. 8. 


Piezo-chemical Studies. XVI. Experimental Proof of 
Braun's Law by an Electrical Method. Ernst Conen, 
C. W. G. Herrerscuis, and A. L. Tx. MoEsvetp (Zettsch. phystkal. 
Chem., 1920, 94, 210—232. Compare A., 1919, ii, 321).—Braun’s 
law has been experimentally examined for the case of cadmium 
iodide by the electrical method of Cohen and Sinnige (A., 1909, 
ii, 981), and it is shown that within the limits of the experimental 
error this law accurately represents the experimentally found facts. 
To arrive at this conclusion the following data have been obtained 
for cadmium iodide: temperature-coefficient of the solubility, 
(6x /OT)s99° = +9°1003+0°001 gram per 100-gram solution/degree; 
pressure-coefficient of the solubility, (0a/@r)359° = — 0°00390+ 
0°0002%/atm.; the fictitious volume change, AV =0°0191+0°0003 
c.c./gram, and the fictitious heat of solution, Qg9.o°=3°71+0°07 
gram-cal./gram. Substituting the first three of the above quantities 
in Braun’s equation, the value of Q is found to be 3°60+0°19 gram- 
cal./gram. The determination of the pressure-coefficient of the solu- 
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bility indicates that this factor may no longer be regarded as 
negligibly small. J. F. 8. 


Metastability of Elements and Compounds as a Con- 
sequence of Enantiotropy or Monotropy. III. Cadmium 
Iodide. Eryst Coen and A. L, Tu. Moxrsvetp (Zeitsch. phystkal. 
Chem., 1920, 94, 471—481. Compare this vol., ii, 620).—Cad- 
mium iodide has been carefully examined, and it is shown that at 
temperatures between that of the melting point and ordinary tem- 
perature, it exists in two modifications which stand to one another 
in monotropic relations. Cadmium iodide obtained by crystallisation 
from solution or by sublimation is a mixture of a- and B-forms in 
unknown quantities. The physical properties of cadmium iodide 
hitherto recorded, except those recorded by Cohen, Hetterschij, and 
Moesveld (preceding abstract), refer to a mixture of the a and 
B-forms of unknown composition. J. F. 8. 


Melting Points and Thermoelectric Behaviour of Lead 
Isotopes. Turopore W. Ricuarps and Norris F, Hay (J. Amer. 
Chem. Soc., 1920, 42, 1550—1556).—The melting points of two 
isotopic varieties of lead, which differed by 0°8 in atomic weight, 
have been determined and found to differ by not more than 0°05°. 
From this result it may be assumed that the other kinds of lead not 
only have very nearly the same melting point, but also, since the 
sample consisting chiefly of lighter isotopes doubtless contained 
ordinary lead, that they mix or, better, mutually dissolve without 
affecting the melting point. The Seebeck thermoelectric effect pro- 
duced at the junction of the two kinds of lead was determined and 
found to be zero. (See also A., 1916, ii, 250.) J. F. 8. 


Disglomeration: a New Mode of Transformation of 
Solidified Metals. <A. Turiex (Sitzwngsber. Ges. gesamt. 
Naturwiss. Marburg, 1920, i, 1—17; from Chem. Zentr., 1920, 
ili, 227).—The allotropy of lead does not play any part in the trans- 
formation of lead according to Heller’s experiments (A., 1915, 
ii, 634; compare also Cohen and Heldermann, A., 1915, ii, 456). 
Disglomeration (disintegration in consequence of the solution of the 
eutectic formed by lead and its impurities and located between the 
lead crystals) is a consequence of the chemical action of the dissolved 
nitrate and formation of lead nitrite. Disglomeration only occurs 
with solidified metals (copper in addition to lead). Formation of the 
lead tree is only observed when local, short-circuited, ionic concen- 
tration cells are developed. All types of lead which separate as the 
lead tree are crystallographically identical with that which has 
crystallised from the molten metal; the earlier explanation of the 
phenomenon as being due to allotropy is therefore excluded. 

H. W. 


Rate of Dissolution of Metallic Copper in Aqueous 
Ammonia. Encn: Yamasaki (Sci. Rep. Téhoku Imp. Univ., 1920, 
9, 169—220).—The copper was vigorously rotated with a con- 
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stant velocity in ammonium hydroxide, and a steady current of air 
passed through. Two chemical actions take place in the solution, 
the electrolytic dissociation of the copper and the autocatalytic reac- 
tion of cuprammonium compound in solution. The velocity of the 
former increases proportionally to the square root of concentration of 
free oxygen, and the rate of the latter to that of the cuprammonium 
compound. The total velocity is independent of the concentration of 
free ammonia and the nature of the anions. The dissolution velocity 
increases regularly to a maximum and then decreases again. The 
maximum is ettained at a concentration of cuprammonium hydr- 
oxide, which is practically proportional to the concentration of free 
ammonia. The range of solution of copper is increased by the pres- 
ence of an ammonium salt. A mathematical formula is obtained 
which represents the course of the reaction with sufficient accuracy. 
The velocity of dissolution is found to be roughly proportional to a 
two-thirds power of the rate of stirring. The temperature-coefficient 
is only 1°15, so that probably the velocity of reaction is chiefly deter- 
mined by that of diffusion. Diffused daylight has no effect on the 
velocity. With the addition of hydroxylamine, dissolution takes 
place very slowly, probably due to the checking of the autocatalytic 
action of the dissolved copper. Sodium oleate has a retarding effect, 
and amalgamation considerably reduces the velocity. The effect of 
carbon monoxide is slight, but hydrogen peroxide increases the 
initial velocity of dissolution. The best conditions for the prepara- 
tion of the solution of cuprammonium hydroxide are discussed on 
the basis of the present investigation in view of its importance in 
the manufacture of artificial silk. T. H. B. 


Similarity in Micrographic Appearance Existing at 
Different States between Iron-Carbon Alloys (Steels), 
Copper-Tin Alloys (Bronzes with Tin), Copper—Zine Alloys 
(Brasses), and Copper—Aluminium Alloys (Bronzes with 
Aluminium). A. Porrevin (Compt. rend., 1920, 171, 350—353). 
—In the case of copper-tin and copper—aluminium alloys the 
austenitic, martensitic, and troostitic states have previously been 
observed, as well as the two aspects of the eutectoid. For copper— 
zinc alloys the austenitic and troostitic states have been observed, 
and the author has now obtained microphotographs showing first the 
eutectoid resolved during cooling, and secondly the martensitic state 
for these alloys. W. G. 


Chemical and Electrochemical Properties of Copper—Zinc 
Alloys Prepared by Melting or by Electrochemical 
Processes. Franz Saverwatp (Zeitsch. anorg. Chem., 1920, 111, 
243—-279).—An account is given of the action of various reagents, 
such as solutions of cadmium sulphate, copper sulphate, sulphuric 
acid, hydrochloric acid, thallous sulphate, lead chloride, lead 
nitrate, and alkali sulphides, on alloys of zinc and copper prepared 
by various methods and of varying composition. The 7.M.F. of 
alloys (100—18°4% Cu) against a solution of zinc chloride has also 
been measured, and the change with temperature ascertained. It is 
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shown that the behaviour of zinc-copper alloys is governed by the 
two factors which determine the chemical and electrochemical 
behaviour of mixed crystals, namely, the nature of the partition of 
the components and the mobility of the atoms in the crystal lattice. 
It is shown that the mixed crystals, obtained by melting, with 
ordered partition corresponding with the equilibrium conditions, 
have chemical and electrochemical properties at the ordinary tem- 
perature which to a large extent are independent of the concen- 
tration. This is to be attributed to the protecting action of the 
copper. The properties change sharply and suddenly only on the 
appearance of a new crystal form with a different lattice, whereby 
in the case of copper saturated with y-crystals, the properties of the 
compound Cu.Zn, were observed. At 380°, where a considerable 
mobility of the atoms in the lattice exists, the electrochemical pro- 
perties of the mixed crystals are dependent on the concentration, 
since the copper is no longer able to afford a protecting action. In 
the case of unordered atom partition, which is obtained by electro- 
lytic deposition at the ordinary temperatures, the copper is only 
able to afford a very slight protecting action to the zinc. From this 
the simple relationship follows that the logarithm of the solution 
pressure of the zinc in alloys with unordered partition is propor- 
tional to the number of unprotected zinc atoms. The atom parti- 
tion brought about by electrolysis is to a large extent dependent on 
the temperature, for it is shown that by the electrolysis of molten 
salts at 300° an alloy is obtained in which the atom partition is very 
nearly that of the equilibrium condition. J. F. 8. 


Topochemical Reactions. Formation and Behaviour of 
Copper Hydroxide. V. Konuscnirrer and J. L. Tiscuer 
(Zeitsch. anorg. Chem., 1920, 111, 193—236).—A_ topochemical 
reaction is defined as one which depends on the relative position in 
space of the reacting groups or molecules. The present paper gives 
a long account of the various methods of preparation of copper 
hydroxide and the properties of the various products. In particular 
the loss of water from the hydroxide to form oxide and partly 
dehydrated hydroxides is considered. Four means of dehydrating 
copper hydroxide are considered: (i) thermal separation of water, 
Cu(OH), —> CuO + H,0;; (ii) separation of water by osmotic pres- 
sure owing to the evaporation of the surrounding léquid ; (iii) endos- 
motic drying of the hydrated compound on an anode; and (iv) water 
separation by internal neutralisation, due to amphoteric ionisation. 
The authors are of the opinion that the dehydration of copper hydr- 
oxide takes place according to the last-named method. The process 
is represented by the equations Cu(OH),— Cu*+20H’; 
Cu(OH), = CuO,” +2H*; HO’+H* = H,0; and CuO,” +Cu"*= 
2CuO. J. F.S. 


The Electro-affinity of Aluminium. III. The Acidity 
and Constitution of Aluminic Acid. Jarostav Hryrovsky 
(T., 1920, 117, 1013—1025). 
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Hydrates of Aluminium Nitrate. Kenzo Inamura (J. 
Tokyo Chem. Soc., 1920, 41, 1—8).—Mixtures of aluminium 
nitrate (18H,O), nitric acid, and water in various proportions are 
left for one to two days at 25°. After the equilibrium is estab- 
lished, the solution is separated from the residue, and aluminium, 
nitric acid, and water are estimated in the two fractions. The 
results are given in two tables and two curves, which show that 
in proper concentrations of nitric acid, at 25°, the nitrate 
produces three hydrates containing 18, 16, and 12 H,O respectively. 
The first hydrate is most stable in 73% (D 1°435) or a weaker 
nitric acid, the next hydrate in 73—81% (D™ 1°1435—1°1463), and 
the last in nitric acid stronger than 81%. CHEmicaL ABSTRACTS. 


Phosphomolybdic and Phosphotungstic Acids and Allied 
Substances. Hsems Wu (J. Biol. Chem., 1920, 43, 189—220).— 
The somewhat confused literature on these acids is reviewed. There 
are two series of these complex acids, in which the ratios P,O;: XO, 
are 1:18 and 1:24 respectively, and simple methods for their pre- 
paration are given. 

There appear to be two isomeric forms of the phosphotungstic 
acid, P,O;,18WO,, and there are a number of complex acids con- 
taining both molybdenum and tungsten which belong to both the 
18- and the 24-series. 

On moderate reduction, the complex acids give rise to a number 
of new complex acids containing lower oxides of molybdenum and 


tungsten. The value of the complex acids of phosphorus and 
tungsten or molybdenum as analytical reagents is fully treated. 
J.C. D. 


An Approximate Determination of the Melting-point 
Diagram of the System Zirconia-Silica. E. W. WasHpurn 
and E. E. Lipman (J. Amer. Ceram. Soc., 1920, 3, 634—640).— 
The melting points of mixtures of zirconia and silica were deter- 
mined by heating one end of a small rod, 5 cm. long and 0°3 cm. in 
diameter, in an oxy-acetylene flame and measuring the tempera- 
ture of the droplets of fused material with an optical pyrometer. 
Temperature readings could be duplicated to about +100°. By 
this means, it was found that the melting point of pure zirconia is 
about 2700°, and that of natural zircon about 2300°. A eutectic 
between ZrO, and ZrSiO, occurs near 2300°. [See J. Soc. Chem. 
Ind., 628a.] A. B.S. 


Metastability of Elements and Compounds as a Con- 
sequence of Enantiotropy or Monotropy. II. Antimony 
Tri-iodide. Ernst Cowen and H. R. Bruins (Zeitsch. physikal. 
Chem., 1920, 94, 465—470. Compare this vol., ii, 620).— 
Antimony iodide has been stated by Cooke (Proc. Amer. Acad., 
1878, 5, 1, 72) to belong to the enantiomorphic substances, and to 
erystallise in red, hexagonal crystals and yellow, rhombic crystals 
with a transition point at 114°. This change has been carefully 
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re-examined, and it is shown that antimony iodide is a monotropic 
substance, and that the temperature 114° found by Cooke was 
accidental. Antimony iodide prepared by sublimation is a meta- 
stable system, which may remain unchanged for long periods even 
at low temperatures. J. F.S. 


Mineralogical Chemistry. 


Regular Grouping of Two Minerals in Titaniferous Iron- 
ores. A. Lacrorx (Compt. rend., 1920, 171, 481—485).—The 
compound FeTiO, (corresponding with TiO, 52°65, FeO 47°35%) 
is represented most nearly in nature by the mineral crichtonite 
from Oisans, Isére, and it is proposed to limit this name to such 
a compound. In most ilmenites, however, the composition is more 
complex, and was represented by Rammelsberg as FeTiO, + zFe,O,. 
These two components have been assumed to form an isomorphous 
mixture (although they do not possess the same degree of 
symmetry) or to form a solid solution; or, again, the isomorphous 
mixing of Ti,O, and Fe,O, has been assumed. Specimens of 
ilmenite from Madagascar, however, show very distinctly a fine, 
lamellar intergrowth of two minerals (crichtonite and hematite) 
similar to the perthitic intergrowth of the felspars. The layers of 
hematite are attacked by hydrochloric acid, leaving, finally, 
isolated lamelle of crichtonite. Analysis by Raoult of a specimen 
from Andongovato, near Itrongay, gave: 


TiO,. FeO. MnO. MgO. Fe,0;. Total. Sp. gr. 

27-41 23-99 0-22 0-25 47-95 99-82 4-96 
corresponding with hematite 47-95 and crichtonite 51:87%. The 
original ilmenite from the Ilmen Mtns. (containing TiO, 45—48%) 
appears to be homogeneous, but the washingtonite variety from 
Litchfield, Maine (TiO, 22—24%), shows very distinctly the 
perthitic intergrowth, whilst in crystals from Snarum, Norway 
(TiO, 6—10%), the bands of crichtonite are very thin. The name 
ilmenite is therefore reserved for the homogeneous types, and 
washingtonite for those showing the intimate intergrowth of the 
two minerals. Similar regular intergrowths are also shown by 
the titaniferous magnetites of Madagascar, the two minerals in 
this case being magnetite and crichtonite. Layers of needles of 
brown rutile enclosed parallel to the octahedral planes of the 
magnetite are shown to be due to the secondary transformation of 
crichtonite L. J. S8. 


Blédite and other Minerals of the Saliferous Stratum of 
Monte Sambuco in the Calascibetta Region (Sicily). F. 
MILLosEvicn (Atti R. Accad. Lincei, 1920, [v], 29, i, 344—347). 
—Crystals of blédite, some colourless and others red, owing to 
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inclusions of ferric oxide, occur locally in the deposit of hard salt, 
consisting essentially of kieserite and rock-salt, found in the 
saliferous mass of Monte Sambuco; they belong to the monoclinic 
system, @:6:c=1:34939:1:0°67047, B=79°21/42”. The _ per- 
centage composition : 

Na,O. MgO. SO,. H,O. Insol. Total. 

18-51 12-00 47°41 21-42 0-49 99-83 


agrees well with the formula Na.SO,,.MgSO,,4H,0. 

The name blédite has a prior claim to astracanite, which was 
used first to indicate the rock, that is, the material forming dis- 
tinct layers in the saliferous deposits, such as those of the salt 
lakes of the Astracan steppe. 

The astracanite mass of the upper gallery of Monte Sambuco 
contains many rounded, white nodules, which vary in size (peas 
to oranges), have a granular, saccharoid structure, deliquesce partly 
in moist air, contain boric acid, magnesium, and chlorine, and 
closely resemble the nodules of compact boracite (stassfurtite) 
occurring among the carnallite of the Stassfurt deposits. 

=. ae 2 


Optical Properties of Anthophyllite. N. L. Bowen (J. 
Washington Acad. Sci., 1920, 10, 411—414).—A revision of the 
optical constants for Penfield’s (1890) original material from 
Franklin, North Carolina (containing SiO, 57°98, Al,O, 0°63, 
FeO+MnO 10°70, MgO 28°69%). gave: a=1°6195, &=1-6301, 
y=1°6404, y—a=0-0209, 27 =88°46’ (Na). For the artificial 
magnesium metasilicate (kupfferite) described by Allen, Wright, 
and Clement (1906), revised values are: a=1°584, y=1:597. In 
anthophyllite, the refractive indices increase regularly with the 
percentage of ferrous oxide. L. J. S. 


The Existence in Madagascar of a Silicate of Scandium 


and Yttrium, Thortveitite. A. Lacroix (Compt. rend., 1920, 


171, 421—423).—Thortveitite has been found in the pegmatite 
at Befanamo, in Madagascar, and resembles in its properties the 
same mineral previously discovered in Iveland, Norway, and 
described by Schetelig (A., 1912, ii, 56). W. G. 


Analytical Chemistry. 


Theory of Indicators Used in Acidimetry. Gustav F. 
Hittie (Zettsch. physikal. Chem., 1920, 95, 280—284).—A 
theoretical paper in which the results of Wegscheider (A., 1916, 
ii, 108) and the previous paper of the author (A., 1914, ii, 597) 
are discussed, and the optical and electrochemical behaviour of 
indicators further developed. J. F.S. 
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A Polychromatic Indicator. James Morr (/. S. African 
Assoc. Anal. Chem., 1920, 3, 6—8).—The indicator is 3 :3-dihydr- 
oxybenzaurine-2-sulphonic acid, and is prepared by condensing 
catechol with osulphobenzoic acid. It exhibits the following 
range of colours in acid and alkaline solutions: strong acid, 
purplish-pink ; dilute acid (V/10), salmon-orange; more dilute acid 
(V/40), yellow; neutral solution (or, more exactly, p,=6°5), prac- 
tically colourless; dilute alkali (p,=7-5), violet; stronger alkali 
(P_=10), indigo-blue; concentrated alkali, grass-green. 

W. PB. &. 


Use of Potassium Hydrogen Phthalate as a Standard in 
Alkalimetry. F. D. Dopar (J. Amer. Chem. Soc., 1920, 42, 
1655—1656. Compare Hendrixson, this vol., ii, 382).—In the pre- 
paration of potassium hydrogen phthalate for use as a standard in 
alkalimetry, it is advisable to crystallise above 20°, because in this 
way the formation of a more acid salt, 2KHC,H,0,,C,H,O,, is 
effectually prevented. J. F.S. 


Influence of Atmospheric Carbon Dioxide on Alkali- 
metric Titrations, using Phenolphthalein as Indicator. 
G. Bruuns (Zeitsch. Zuckerind. Cechoslav., 1920, 44, 331—335).— 
Comparative titrations with V/100-sodium hydroxide and hydro- 
chloric acid solutions, using phenolphthalein and methyl-orange as 
indicators, showed that, with the former indicator, less acid was 


required to neutralise a given quantity of the alkali than when 
methyl-orange was employed. The difference was about 0°5 cc. 
per 10 c.c. of acid used, and was due to carbon dioxide absorbed 
from the atmosphere during the titration. W. P. S. 


The Significance of the Dissociation Constant in the 
Identification of Acids and the Detection of Impurities 
Therein. I. M. Kortrnorr (Pharm. Weekblad, 1920, 5'7, 514—518). 
—The dissociation constant of weak organic acids may be used for 
their characterisation. This may be conveniently determined by 
estimating the hydrogen-ion concentration at a given dilution by 
comparing the colour change of the same indicator in the solution 
and in a standard solution of known ion concentration. Such 
standard solutions are represented by very dilute hydrochloric acid 
or by mixtures of potassium hydrogen phthalate with hydrochloric 
acid or sodium hydroxide. A selection of suitable indicators is 
given for various weak acids. The mineral acid or base in a solu- 
tion of an organic acid may be estimated by measuring the change 
in the p, value of the solution consequent on the addition of a 
known small quantity of mineral acid or base. The method of 
calculation is exemplified in the case of tartaric acid. W.S. M. 


The Neutralisation of Weak Acids with Weak Bases and 
the Examination of the Purity of Ammonium Salts of 
Weak Acids. I. M. Kotrnorr (Pharm. Weekblad, 1920, 57, 
787—796).—The exact titration of a weak acid with a weak base 
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is practicable if a suitable indicator is chosen, the choice of the 
latter being determined by the hydrogen-ion concentration of the 
resulting salt solution; that is, the p, value to which it is desired 
to titrate must be determined beforehand. An expression, 
(A*] _ / Ku.o . Ku s/Keon 

is derived giving the hydrogen-ion concentration in terms of the 
dissociation constants of the weak acid, the weak base, and water. 
With the help of this equation, the [H*] for mixtures of acid and 
base is calculated, and the neutralisation curve constructed by 
plotting p,. against the composition of the mixture. This curve 
shows an inflexion for the py. corresponding with the neutral 
point. An indicator is then chosen for which the p,. in the range 
of colour change is approximately equal to the calculated value. 
For example, in the titration of ammonium acetate (p,*=7'1), 
neutral-red with a range p,.=6°8 to p,.=8°0 is chosen. Satis- 
factory results were obtained for ammonia and oxalic acid (neutral- 
red), ammonia and succinic acid (neutral-red), ammonia and 
formic acid (methyl-red), and ammonia and salicylic acid (methyl- 
red). A method for testing the purity of ammonium salts of weak 
acids is indicated. W.S. M. 


Liquid Ammonia-Sodium Method for the Estimation 
of Halogens in Organic Compounds. F. B. Dains and R. Q. 
Brewster (J. Amer. Chem. Soc., 1920, 42, 1573—-1579).—It has 


been pointed out by Clifford (A., 1919, ii, 423) that in some cases 
there is a considerable formation of cyanide in the estimation of 
halogens by the liquid ammonia—sodium process. With the object 
of ascertaining to what extent and in what circumstances this 
occurs, the reaction has been carried out with 123 organic com- 
pounds, some of which did not contain any halogen, and the result- 
ing solutions tested for cyanide. In most cases there was no 
cyanide present, but in a few, such as chloroform, bromoform, 
chloral hydrate, and bromal hydrate, considerable quantities of 
sodium cyanide are formed, according to the equation CHBr,+ 
NH,;=HCN+3HBr, whilst acetonitrile, phenylacetonitrile, and 
cyanoacetic ester also yield cyanide by direct separation. Cyanides 
are also formed by ethylidene chloride, tetrachloroethylene, and 
tetrachloroethane. In all these cases, the estimation of the halogen 
can be carried out by the modification of the method put forward 
by Clifford (loc. cit.). A large number of estimations are recorded 
which show that this method of analysis is trustworthy. Attempts 
to use the liquid ammonia-sodium method for the estimation of 
cyanogen in organic compounds have shown the unsuitability of 
the process for this purpose, chiefly because of the formation of 
amines, according to the equation CH,°CN + 4NH, + 4Na= 
C.H,;;-NH,+4NaNH,. It is a remarkable fact that iodoform does 
not give cyanide by this process. J. F. S. 


Use of Alundum Filtering Crucibles. D. T. Eneuis (J. 
Ind. Eng. Chem., 1920, 12, 799—800).—Soluble salts may be 
removed from the upper part of an alundum crucible in which a 
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precipitate has been collected by supporting the crucible in a 
suitable holder in an ordinary glass funnel, covering the top of 
the crucible with a rubber stopper, applying suction to the stem 
of the funnel, and pouring the wash-water into the top of the 
latter. W. P.S. 


Chemical Analysis with Membrane Filters. L. Mossr and 
Kirt, (Chem. Zeit., 1920, 44, 637—638).—Whilst membrane 
filters (A., 1918, ii, 307) are useful for the collection of colloidal 
precipitates, their use in quantitative analysis is limited by the 
fact that, in spite of the smooth surface of the filter, it is impossible 
to remove the whole of the precipitate for weighing, since particles 
of the precipitate appear to become embedded in the membrane 
(compare also A., 1919, ii, 520). We oe & 


Wash-bottle for giving a Continuous Stream of Water. 
Hans Kuen (Chem. Zeit., 1920, 44, 599)—The mouthpiece of 
an ordinary wash-bottle is fitted with a length of rubber tubing 
which may be closed with a spring clip, the “bow” of the clip 
fitting round the cork of the bottle. The bottle is used in the 
usual way, the clip being closed when there is a sufficient pressure 


in the bottle and opened to stop the flow of water from the jet. 
W. F @ 


Apparatus for Evolution Methods of Analysis. E. R. 
Dovey (Analyst, 1920, 45, 330—332).—An apparatus suitable for 
the estimation of available oxygen in manganese dioxide, sulphur in 
steel, etc., consists of a reaction flask, the delivery tube of which 
extends into a test-tube containing the solution for absorbing the 
evolved gas; the test-tube may in turn be connected with a small 
U-tube containing a small quantity of absorbing solution. A tube 
extends to the bottom of the reaction flask, and admits air when 
the pressure in the flask decreases from any cause. Another appara- 
tus, which may be used for absorbing carbon dioxide in the estima- 
tion of carbon in steel by the wet combustion method, consists of a 
reaction flask fitted with a reflux apparatus; the long stem of a 
tapped funnel extends through the inner tube of the reflux appara- 
tus to the bottom of the flask. The carbon dioxide is conducted 
from the top of the reflux apparatus to the bottom of a burette 
containing barium hydroxide solution and in which a rod fitted with 
dises is placed (an efficient absorption apparatus). The top of the 
burette is connected with an aspirator. When the absorption of 
the carbon dioxide is complete, the jet of the burette is passed 
through a rubber stopper closing a filter tube, the contents of the 
burette are filtered, and the barium carbonate washed. W. P. 8. 


The Calibration, Accuracy, and Use of Gas Meters. 
Aveust Krocu (Biochem. J., 1920, 14, 282—289).—A large 
recording spirometer for calibrating gas meters is described. When 
properly handled, wet gas meters are instruments of precision. 
Motor-driven wet meters acting as pumps and having a constant 
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water level maintained by a slow current of water are accurate to 
less than 0°1% at all rates below 1 revolution per minute. When 
calibrated for more rapid rates, they can be used with almost the 
same accuracy at rates up to 3 revolutions per minute. The volume 
per revolution decreases with increasing rate. In wet meters with a. 
constant quantity of water the volume per revolution increases with 
increasing rate, but can be determined with equal accuracy. 

Dry gas meters are on the whole less accurate than wet meters, 
and when arranged to show the volumes directly in litres their indi- 
cations are often very inaccurate and cannot be calibrated. They 
should be arranged to count revolutions. Gas volumes representing 
fractions of a complete revolution are generally very inaccurately 
indicated, but the volume corresponding with a whole revolution is 
a practically constant quantity. Varying rates may cause variations 
in the volume registered, but at practicable rates the variation is 
usually within 1%. The calibration of a dry meter changes with 
age. J. C. D. 


Estimation of Iodine in Connexion with Studies in 
Thyroid Activity. III. E. ©. Kenpaui [with Avrina Puen, 
F. S. Ricwarpson and C. Forres] (J. Biol. Chem., 1920, 48, 
149—159).—The method previously described (A., 1912, ii, 864; 
1914, ii, 815) is modified to render it applicable to the estimation 
of iodine in blood and tissue. The modifications consist mainly of 
the removal of oxidising substances from the phosphoric acid em- 
ployed by reduction with aluminium, the adjustment of the acidity 
during boiling, and the use of a small piece of hard coal to facilitate 
the removal of the added bromine. J. C. D. 


Estimation cf Iodine in Blood and in Animal Tissues. 
IV. E.C. Kenpatt and F. 8. Ricwarpson (J. Biol. Chem., 1920, 
43, 161—170).—The application of the method described in the 
previous paper, to the analysis of tissues poor in iodine, such as blood, 
was not practicable until a method of destroying large amounts of 
organic matter without loss of iodine had been evolved. Destruc- 
tive distillation of the tissue with about 3% by weight of sodium 
hydroxide at 300—400° destroys much of the organic matter with- 
out appreciable loss of iodine. The charred residue is then 
extracted with water, and much of the residual organic matter in 
the brown solution is removed by treatment with barium hydroxide. 
A second fusion in a small crucible, after evaporation to dryness, 
effects complete incineration. Special forms of heating chambers for 
the crucibles are described. J.C. D. 


Volumetric Estimation of MHydrosulphides in the 
Presence of Sulphides, Thiosulphates, and Sulphites. A. 
Woser (Chem. Zeit., 1920, 44, 601).—Sodium hydrosulphide when 
treated with excess of mercuric chloride solution yields free hydro- 
chloric acid according to the equation 2NaHS + 3HgCl, =2NaCl + 
Hg,S,Cl, + 2HCl; under similar conditions sodium thiosulphate gives 
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free sulphuric acid (compare Sander, A., 1916, ii, 111), whilst 
sodium sulphide gives a neutral solution. By titrating the acidity 
produced by mercuric chloride before and after the test solution has 
been treated with zinc carbonate, the quantities of thiosulphate and 
hydrogen sulphide may be estimated ; the other constituents may be 
estimated as described by Sander (Joc. cit.). W. P.S. 


Estimation of Selenium [in Organic Compounds]. Frirz 
WredeE (Zeitsch. physiol. Chem., 1920, 109, 272—275).—The 
method here described is based on that given by Pregl for the esti- 
mation of sulphuric acid (“Die quantitative organische Mikro- 
analyse,” 1917, 122), and consists in burning the substance in a 
tube in oxygen in presence of platinum as catalyst and titrating 
the selenious acid formed with centinormal sodium hydroxide solu- 
tion, sodium hydrogen selenite being neutral to methyl-orange. 
[See also J. Soc. Chem. Ind., 1920, October. ] 7 ae 


Estimation of Ammonia in Urine [with Remarks on the 
Technique of the Micro-Kjeldahl Method]. Lupwic Pixcussonn 
(Biochem. Zeitsch., 1919, 99, 267—-276).—The urine is heated in 
the distilling flask of a modified micro-Kjeldahl apparatus at 45° 
with sodium carbonate, and the ammonia is aspirated into a receiver 
containing standard sulphuric acid and is estimated either by titra- 
tion or colorimetrically. The time taken for the distillation of the 
ammonia (ten minutes) is not sufficiently long to allow the conver- 
sion of the urea into ammonia. 8. 8. Z. 


Estimation of Phosphorus in Small Quantities of Blood 
and Blood-serum. Pout Iversen (Biochem. Zeitsch., 1920, 104, 
22—29).—The author describes a modification of Neumann's 
method (A., 1903, ii, 243), which admits of the estimation of phos- 
phorus in small volumes of blood or serum (compare Feigl, A., 1919, 
i, 138). z=. a S- 


Titrimetric Estimation of Phosphoric Acid by 
Neumann’s Method. Pout Iversen (Biochem. Zeitsch., 1920, 
104, 15—21).—In this method for estimating phosphorus in organic 
substrata (A., 1903, ii, 243), the organic matter is destroyed by 
means of sulphuric and nitric acids, the phosphate formed precipi- 
tated as ammonium phosphomolybdate, and the latter washed with 
ice-cold water, which is filtered ; the filter and precipitate are then 
treated with slightly more NV /2-sodium hydroxide solution than is 
necessary to dissolve the precipitate, and the ammonia thus liberated 
boiled off and estimated by titration: (c.c. of V/2-NaOH) x 
i 5539=amount of phosphorus in milligrams. Gregersen (A., 1908, 

, 64) found it to be necessary to over-titrate with 0°5—1 cc. of 
acid and to boil to expel carbon dioxide. Heubner (A., 1914, 
ii, 675), who dissolves the precipitate on the filter by means of the 
standard sodium hydroxide solution, gives, however, a higher factor 
than the above, namely, 0°57. The author shows that Gregersen’s 
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modification gives good results, provided that the excess of 
N /2-NaOH taken is at most 4 c.c., and is subject to no systematic 
error; the mean value of the factor is found, from twenty-five 
analyses, to be 0°5526 (compare Kleinmann, this vol., ii, 634). 

T. H. P. 


Estimation of Phosphoric Acid in Phosphates of the 
Heavy Metals. F. Srnticmann (Chem. Zeit., 1920, 44, 599).— 
The phosphate (10 grams) is heated at 90—95° for fifteen minutes 
with 12 grams of sodium hydroxide solution (D 1°383), the mixture 
diluted with 4 parts of water, boiled, cooled, diluted to 1 litre, 
filtered, and an aliquot portion of the filtrate acidified with acetic 
acid and titrated with uranyl acetate solution. W. P. G. 


Estimation of Phosphoric Acid. I. (1) The Estimation 
of Phosphoric Acid as Magnesium Ammonium Phosphate 
and the Hindrance of its Precipitation by the Serum 
Constituents. (2) The Estimation of Phosphoric Acid as 
Uranium Phosphate and as Silver Phosphate. Hans 
K.ieInMANN (Biochem. Zeitsch., 1919, 99, 19—45).—Serum consti- 
tuents, such as potassium dihydrogen phosphate, urea, glycine, or 
calcium carbonate, do not influence the precipitation of phosphoric 
acid as magnesium ammonium phosphate. The presence of sodium 
chloride in certain concentrations, on the other hand, leads to high 
results. Reagents, such as picric acid and trichloroacetic acid, 
employed in the precipitation of proteins influence the precipitation, 
although they do not hinder it. Serum does not contain any sub- 
stances which are capable of preventing the complete precipitation 
of phosphoric acid as magnesium ammonium phosphate. On precipi- 
tating 1 mg. of P,O; as magnesium ammonium phosphate in 50—75 
c.c. of solution, 0°006 mg. remains unprecipitated. With a smaller 
quantity (0°1 mg.) of P,O; the unprecipitated fraction is even pro- 
portionately higher. The uranium acetate method yields good 
results with quantities as low as 10 mg. of P,O;. Quantities below 
10 mg. give untrustworthy results. With Liebermann’s silver phos- 
phate method high results are obtained, whilst the estimation of 
phosphoric acid as the vanadium-phosphoric acid-molybdenum com- 
plex is found satisfactory. Columbium and tantalum produce no 
specific coloration with phosphoric acid and molybdenum. 8. 8S. Z. 


Estimation of Phosphoric Acid. II. The Estimation of 
Phosphoric Acid in Phosphomolybdates. Gravimetric 
and Colorimetric Methods. Hans Kieinmann (Biochem, Zettsch., 
1919, 99, 45—-95).—-The precipitation of molybdenum by Raper’s 
method gives too high values. Preliminary colorimetric experiments 
have shown that the coloured compounds produced by molybdenum 
with tannin or the phenols are entirely unsuitable for quantitative 
analysis. The phenylhydrazine compounds yield untrustworthy 
results, but the molybdenum-red reaction (potassium thiocyanate) 
ls satisfactory. The most suitable results are obtained with potass- 
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ium ferrocyanide. One mg. of molybdenum was estimated in 100 c.c. 
with an error of 0°5%. The procedure was successfully applied for 
the colorimetric estimation of phosphoric acid, which was precipi- 
tated as phosphomolybdate and the molybdenum then estimated 
colorimetrically with potassium ferrocyanide; 0°1 mg. of P,O; can 
be estimated by this method with an error of 0°5%. An attempt to 
devise a satisfactory method for the estimation of ammonium in the 
phosphoric acid molybdenum complex failed. 8. 8. Z. 


Estimation of Phosphoric Acid. III. The Estimation 
of Phosphoric Acid in Phosphomolybdates. Volumetric 
and Sedimetric Methods. Hans Kiemnmann (Biochem. Zeitsch., 
1919, 99, 95—115).—Low results were obtained with Neumann’s 
method for the estimation of phosphorus when the theoretical factor 
was used. By washing the ammonium phosphomolybdate precipitate 
with 50% alcohol instead of water, better results were obtained. In 
micro-Neumann estimations it is more satisfactory to wash the pre- 
cipitate than to centrifuge it, as a certain amount of loss is thus 
obviated. The author describes a “sedimetric” method by means 
of which the phosphorus is rapidly estimated by measuring the 
volume of the precipitate after centrifuging it in a graduated tube. 
The height of the ammonium phosphomolybdate precipitate is pro- 
portional to its P,O;-content. 8. S. Z. 


Estimation of Phosphoric Acid. IV. The Estimation of 
Phosphoric Acid as a Strychnine-Phosphoric Acid- 
Molybdenum Compound (Nephelometry). The General 
Principles of Nephelometry and the Construction of a 
New Nephelometer. Hans Kiemmann (Biochem. Zeitsch., 1919, 
99, 115—150).—A description of the development of nephelometry. 
A new nephelometer and its manipulation are also described. 


8. 8S. Z. 


Estimation of Phosphoric Acid. V. The Estimation of 
Phosphoric Acid as a Strychnine-Phosphoric Acid- 
Molybdenum Compound. Special Phosphoric Acid 
Nephelometry and a New Method of Preparation of the 
Strychnine-Molybdenum Reagent. Hans Kieinmann (Biochem. 
Zeitsch., 1919, 99, 150—190).—Strychnine sulphate and sodium 
molybdate react in moderately concentrated hydrochloric acid solu- 
tion to form a clear, colourless, stable reagent, which is suitable for 
the estimation of phosphoric acid ; 0°1—0°0005 mg. of P,O,; can be 
estimated in this way by a nephelometric method with an error of 


0°5%. 8. 8. Z. 


Estimation of Minute Quantities of Arsenic by Titration. 
H. H. Green (J. S. African Assoc. Anal. Chem., 1920, 3, 3—4).— 
For quantities of arsenic trioxide ranging from 0°05 to 5 mg., the 
solution containing the arsenic is treated as usual in a Marsh appa- 
ratus and the evolved gases are passed successively through a vessel 
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containing lead acetate solution and three vessels containing dilute 
silver nitrate solution. The contents of the silver nitrate vessels are 
then mixed, treated with sodium hydrogen carbonate, solid potass- 
ium iodide is added until the precipitated silver iodide has re-dis- 
solved, and the mixture is titrated with V/500-iodine solution. Each 
c.c. of the latter is practically equivalent to 0°1 mg. of arsenic 
trioxide. The black silver precipitate need not be removed before 
the titration is made. W. P. S. 


Electrometric Analysis of Arsenicals. Cnaruxs 8. Ropinson 
and O. B. Winter (J. Ind. Eng. Chem., 1920, 12, 775—778).—The 
electrometric apparatus used is essentially that described by Hille- 
brand (A., 1913, ii, 721), except that a mechanical stirrer is added 
and a reflecting galvanometer of the box type employed in place of 
the capillary electrometer. The titration of arsenic trioxide is made 
with iodine solution in the presence of sodium hydrogen carbonate, 
whilst arsenic pentoxide is titrated at 95° in 50% sulphuric acid 
solution with sodium iodide solution. The method is particularly 
suitable for the estimation of arsenic in coloured solutions. 


W. P.S. 


Estimation of Carbon Dioxide in Carbonates Insoluble 
in Water. C. 8S. Rosinson (Soil Sci., 1920, 10, 41—47).— Estima- 
tions were made of the carbonate content of samples of limestone, 
marl, and soil. The first method used was that of Van Slyke (A., 
1919, ii, 78). The second method was a gasometric one, originally 
proposed for soluble carbonates by Van Slyke (A., 1917, ii, 422). 
A special form of cup nitrometer was used, with a tube and special 
stopper holding the weighed sample introduced between the end of 
the nitrometer and the levelling tube, which contained mercury. 
The apparatus having been freed from air, hydrochloric acid was 
introduced from the cup. After all the gas was evolved, its volume 
was measured and its weight calculated from tables prepared for the 
conditions of the determination. The gasometric method was the 
more accurate of the two, but the first method was to be preferred 
for samples low in magnesium carbonate. J. H. J. 


Micro-method for the Estimation of the Carbon Dioxide 
of the Blood. A. Kroeu and G, Litsesrranp (Biochem. Zeitsch., 
1920, 104, 300—-315).—Various modifications are introduced into 
Barcroft and Haldane’s method for estimating the carbon dioxide 
of the blood (A., 1902, ii, 424); 0°25—0°3 cc. of blood suffices for 
two estimations, the mean error of the result being +0°5% by 
volume. 2. o Be 


Estimation of Potassium and Sodium Present Together. 
A. Quartarott (Gazzetta, 1920, 50, ii, 64—69).—The dis- 
advantages of the ordinary methods for estimating separately 
potassium and sodium may be overcome by converting the weighed 
mixture of the chlorides into nitrates and determining the melting 
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point of the mixed nitrates, first alone, and, secondly, after admix- 
ture with an equal weight of pure potassium nitrate; the melting- 
point curve falls sharply from 336° (KNO,) to 220° (about 55% 
KNO;), and then rises sharply to 306° (NaNO,). If P represents 
the weight of the mixed chlorides and a the percentage of potassium 
nitrate in the mixed nitrates, as indicated by the melting point, 
then the weight of potassium chloride in the weight P of mixed 
chlorides will be given by «=1-°0723aP/(0° ene [See also 
J. Soc. Chem. Ind., 1920, October.] : oo 2 


Estimation of Total Calcium in Soils and the Signifi- 
cance of this Element in Soil Fertility. O. M. Suepp (Soil 
Sct., 1920, 10, 1—14).—A more rapid and accurate method than 
that already in use for the estimation of calcium in soils, and one 
in which the production of an ammonia precipitate, which occludes 
calcium, is avoided, is described. One gram of the sample is fused 
with fusion mixture and the silica separated in the usual manner. 
The filtrate is made just alkaline with ammonia, and then just 
acid with hydrochloric acid, heated to the b. p., and precipitated 
with 1—2 grams of solid ammonium oxalate. The mixture is kept 
on the steam-oven for a few hours, and then at the ordinary 
temperature overnight. The precipitate is filtered and ignited. 
The oxide or carbonate is dissolved in hot dilute hydrochloric acid, 
and bromine water and ammonia added to precipitate manganese. 
The solution is acidified with acetic acid, and the manganese filtered 
off. The filtrate is then reprecipitated as before. 

Analyses by this method of a large number of soils, both culti- 
vated and uncultivated, showed that cultivation led to a consider- 
able loss of calcium. The more fertile soils contained the most 
calcium. The application to soils poor in calcium of limestone or 
rock phosphate is beneficial, on account of the calcium they supply 
as plant food, apart from any other benefit they confer. 

J. H. J. 


Estimation of Calcium in Small Quantities of Blood 
Serum. Benyamin Kramer and Joun Howranp (J. Biol. Chem., 
1920, 48, 35—42).—One or 2 cc. of serum are evaporated to 
dryness in a platinum crucible and gently incinerated. The ash 
is dissolved in a small quantity of N-hydrochloric acid, and the 
solution again evaporated to dryness and incinerated. The crystal- 
line residue is readily soluble in not more than 1 c.c. of 0°1N- 
sulphuric acid, and this solution is quantitatively transferred to a 
special type of 2 c.c. calibrated tube. After neutralisation by 
ammonia and warming, the calcium is precipitated by an excess 
(0°3 c.c.) of 0-1N-oxalic acid in 0-05N-sulphuric acid. The reac 
tion must be acid at this point. Heating is continued for a few 
minutes, 0°1 c.c. of a saturated solution of sodium acetate is added, 
the tube is well shaken, and the volume is made up to 2:0 cc. 
After several hours, the precipitate is filtered through a hardened 
filter, and the excess of oxalic acid in 1 cc. of the filtrate is 
estimated by titration with 0-01N-potassium permanganate. A 
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blank estimation on the mange is necessary. The method appears 
to be trustworthy. 

The results previously reported by Howland and Marriott (A., 
1918, ii, 21) on the calcium of the serum in infantile tetany are 
confirmed. J.C. D. 


Use of Organic Solvents in the Quantitative Separation 
of Metals. III. Separation of Magnesium from Sodium 
and Potassium Chlorides. 8S. Parkin (J. Amer. Chem. Soc., 
1920, 42, 1618—-1621. Compare A., 1917, ii, 43).—The method 
previously published for the separation of lithium from sodium 
and potassium (loc. cit.) has been modified and adapted to the 
separation of magnesium from sodium and potassium. The 
modified method depends on a progressive precipitation of the 
sodium and potassium chlorides from a concentrated solution by 
the use of alcohol and ether, and is divided into two stages: (i) in 
which all but a few milligrams is precipitated, and (ii) in which 
the last few milligrams are removed from solution. The estimation 
is carried out as follows: the total chlorides of magnesium, sodium, 
and potassium are dissolved in the minimum quantity of water 
(about 1°5 c.c. of water are sufficient for 0°5 gram of substance), 
one drop of concentrated hydrochloric acid is added, and gradually 
25 oc. of absolute alcohol are dropped into the liquid while 
rotating. The sodium and potassium chlorides should precipitate 
in a uniform granular condition. In a similar manner, 25 c.c. 
of ether are added, and the mixture is kept until the precipitate 
is agglomerated and the supernatant liquid nearly clear. The 
mixture is filtered, and the beaker and precipitate are washed with 
a mixture of one part of alcohol and four parts of ether. The 
filtrate is evaporated to dryness on a steam-bath; the residue is 
dissolved in 10 c.c. of alcohol, one drop of concentrated hydro- 
chloric acid added, and the mixture warmed until practically 
everything has dissolved. The beaker is then rotated and 50 c.c. 
of ether slowly added, and the mixture kept for twenty minutes. 
The precipitate is collected on the same filter, washed with the 
ether—alcchol mixture, dried, ignited, and weighed. The filtrate 
containing the magnesium is evaporated nearly to dryness, dis- 
solved in 5 
water, sodium hydrogen phosphate is added, and the estimation 
completed in the usual way. The method has several advantages 
over the usual method, namely, (i) it affords a direct estimation 
of the sodium and potassium salts, inasmuch as they are pre- 
cipitated first rather than after the magnesium, (ii) the reagents 
used are volatile organic solvents, and (iii) no foreign salt or base 
is introduced as a precipitating agent. J. F. 8. 


Magnesia Mixture. O. Kunnr (Chem. Zeit., 1920, 20, 586). 
—If “magnesia mixture” is prepared without the addition of 
ammonia, it may be kept for an indefinite period in glass bottles 
without the glass being attacked, with the consequent formation 
of a precipitate in the reagent. The absence of ammonia does not 
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interfere with the use of the reagent for the precipitation of phos- 
phoric acid ; only a slight excess of the reegent should be employed, 


and ammonia added subsequently in sufficient quantity. 
ww. @. 


Estimation of Small Amounts of Copper by the Iodide 
Method. H. F. Brapiey (J. Ind. Eng. Chem., 1920, 12, 800).— 
The precipitate of cupric sulphide is washed, moistened with a 
few drops of concentrated zinc nitrate solution, and ignited. The 
residue of oxides is dissolved in dilute hydrochloric acid (1:1), the 
solution neutralised with 5% potassium hydroxide solution, acidified 
with acetic acid, a small amount of phosphate solution is added, 
followed by 2 grams of sodium iodide, and the liberated iodine is 
titrated. w. 2.6 


Estimation of Mercury in Urine. R. Fasre (J. Pharm. 
Chim., 1920, [vii], 22, 81—85).—One litre of the urine is heated 
under a reflux apparatus with 100 c.c. of hydrochloric acid, and 
6 grams of potassium chlorate are added in small quantities at a 
time during a period of about two hours. The solution is boiled 
under the reflux apparatus to expel the greater part of the free 
chlorine, cooled, treated with sulphur dioxide, and again boiled. 
After filtration, the solution is treated with 15 c.c. of stannous 
chloride solution, heated for two hours on a water-bath, and at 
the end of twenty-four hours the liquid is decanted from the grey 
precipitate. The latter is treated with a few c.c. of hydrochloric 
acid to cause the mercury to collect in a globule, which is washed 
with water, alcohol, and ether, dried over sulphuric acid, and 
weighed. If the quantity of mercury is very small, it may be 
collected on a gold-coated asbestos filter, as recommended by 
Farup. W. P. S. 


Some Microchemical Methods. Atrrep Brammatt (Geol. 
Mag., 1920, 57, 123—125).—The following microchemical tests for 
iron and manganese are described. (1) Detection of iron: The cover 
glass is removed, and the slide is cleansed of balsam, polished, again 
cleansed, and warmed. Reaction paper is prepared by soaking pieces 
of white drawing paper in concentrated hydrochloric acid and press- 
ing them in similar sheets until no longer wet. An ammonium thio- 
cyanate paper is similarly prepared. The acid paper is carefully laid 
on the section, covered with a strip of cardboard on which is laid a 
hot iron for two or three minutes. After the slide has dried, the 
thiocyanate paper is similarly applied, pressed in the cold, and again 
dried. The distribution of ferric iron is revealed by a transparent 
blood-red stain of ferric thiocyanate. Potassium ferrocyanide simi- 
larly used gives an opaque blue coloration which must be examined 
in reflected light. The method was found valuable in the examina- 
tion of the “ spotted rocks” of Andlauthal, Vosges; of dark inclu- 
sions in, and alterations of chiastolite; lamination in shales; identi- 
fication of magnetite, siderite, etc. (2) The fusion test for man- 
ganese may be applied to slides as follows: A slide is ground down 
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and one side polished. The slide is then detached from the glass 
slip, and cleansed from balsam and dried. It is allowed to soak for 
several minutes in a hot saturated solution of potassium carbonate 
and nitrate and dried. A thin wash of the solution is applied to the 
polished surface and allowed to dry. This surface is subjected to 
the f. p. tip of the blowpipe flame for a few minutes, and after 
cooling is slightly polished to level the veneer of the fusion. After 
remounting on the slide with the prepared surface downward, the 
section is ground thin and examined by transmitted light. 
(3) Obscure bedding planes and minute structures in chalk and 
limestone may be revealed by differential solution of ground and 
polished sections in a bath of carbonated waters, a method approxi- 
mating to weathering. CuEmMiIcaL ABSTRACTS. 


The Adsorption of Copper Oxide and Nickel Oxide by 
Precipitates of Ferric Oxide. Er. Toporescu (Compt. rend., 
1920, 171, 303—305).—By the addition of ammonium hydroxide 
to a solution of a ferric salt containing in addition either a copper 
salt or a nickel salt a certain amount of copper oxide or nickel 
oxide is always adsorbed by the ferric hydroxide, the amount 
depending on the relative proportions of the two salts present and 
the amount of ammonium hydroxide added. These oxides cannot 
be removed from the ferric oxide by washing the precipitate or by 
treatment with concentrated ammonia solution. , 


Analysis of Zirconium Minerals. H. V. THompson (Pottery 
Gaz., 1920, 45, 767).—In the analysis of zirconium ores two main 
difficulties are encountered: (1) raw zirconium ores and products 
manufactured therefrom are not easily decomposed, and (2) the 
separation of aluminium from zirconium is not readily effected. 
Use is made of the fact that after fusion with sodium peroxide and 
decomposition of the fusion with water, the residue contains all the 
iron, titanium, and zirconium in the form of oxides together with 
some of the silica, whilst the whole of the aluminium and _ the 
remainder of the silica are contained in the filtrate. This process 
possesses the advantage that zirconium and aluminium are auto- 
matically separated during the decomposition of the sample. 

CuemicaL ABSTRACTS. 


Differential Analysis of Acetone, Acetaldehyde, and 
Formaldehyde in Organic Liquids. [Ewmiio Pirrareui 
(Arch. farm. Sper. sci. Aff., 1920, 29, 70—87).—The various 
methods, depending on precipitation, coloration, or odour, for the 
detection of acetone, acetaldehyde, and formaldehyde are described 
and discussed as regards their application to fermented liquids, 
milk, urine, etc. In the examination of urine, the free acetone may 
be separated by treatment with excess of Nessler’s reagent, and the 
combined acetone by distilling the filtrate with an acid. T. H. P. 


Colour Reaction of Milk in Presence of Formaldehyde. 
Arturo Rosst (Boll. Chim. Farm., 1920, 59, 265—268).—The pres- 
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ence of formaldehyde in milk may be detected by adding 2—2°5 c.c. 
of the milk carefully to 2 c.c. of sulphuric acid (D 1°820—1°825) in 
a test-tube, so that the liquids mix as little as possible, and then 
shaking the tube rapidly ; the liquid assumes a more or less intense 
violet colour, according to the proportion of formaldehyde present. 
The best conditions for the reaction vary with such proportion, the 
sensitiveness diminishing with more than 0°0005% of the aldehyde; 
in doubtful cases the samples to be tested may be diluted with pure 
milk. Other substances may be examined for formaldehyde by sub- 
jecting them to distillation, mixing part of the distillate with pure 
milk, and applying the sulphuric acid reaction. Milk free from form- 
aldehyde sometimes gives this violet coloration, but only after being 
in contact with the sulphuric acid for some hours. 2. PP. 


Estimation ot Minute Amounts of Acetone by Titration. 
Rocer S. Hussarp (J. Biol. Chem., 1920, 48, 43—-56).—A modifi- 
cation of the Messinger titration method suitable for dilute solutions 
of acetone. The conditions necessary for an accurate estimation have 
been carefully worked out and are fully described. 

A method of successive distillation from acid, alkaline, and oxidis- 
ing solutions is described, whereby acetone may be separated from 
much larger amounts of alcohol and other interfering substances. 


J.C. D. 


Estimation of Acetone in Expired Air. Rocer S. Hussarp 
(J. Biol. Chem., 1920, 48, 57—65).—The patient breathed for five 
or ten minutes through a mask or through a mouthpiece, the 
expired air passing through two bottles containing 75 cc. of a 
freshly prepared 2°5% solution of sodium hydrogen sulphite. For 
the removal of interfering substances the contents of the bottles 
were distilled successively with 10% sodium hydroxide solution, 
acidified potassium permanganate solution, and a solution of sodium 
peroxide. In the final distillate, acetone is estimated either by the 
method described above (preceding abstract) or by the turbidity 
method, using the Scott-Wilson reagent. J. C. D. 


Determination of Micro-reduction. D.G. Conzn Trrvazrr 
(Zeitsch. physiol. Chem., 1920, 110, 41—54).—The experiments 
here described show that Bang’s modified method for the micro-esti- 
mation of sugar in blood (A., 1918, ii, 278, 279; this vol., ii, 199; 
compare also Maclean, A., 1916, i, 613; 1919, ii, 434) is applicable 
only when the liquid is heated for a definite time. 

The author describes a simple method, consisting in oxidation by 
means of chromic acid, which allows of the estimation of dextrose, 
lactose, and maltose. As measured by this method, the reduction of 
the blood is higher than is indicated by the ordinary copper 
methods. Dextrose added to blood is estimated quantitatively by 
this method. =: oe Be 


Micro-estimation of Dextrose by Bang’s Method. 
BERTHOLD OppLER (Zeitsch. physiol. Chem., 1920, 109, 57—64).— 
The author has tested this method (this vol., ii, 199) with quantities 


a a 


ae ea 
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of pure dextrose varying from 0°545 mg. to 0°027 mg., the ratio 
between the weight of dextrose (mg.) and the number of c.c. of 
0°01N-iodate solution increasing from 1:2°78 to 1:1°19, whereas 
Bang and Hatlehoel (A., 1918, ii, 279) gave the constant value 
1:2°8 for this ratio. No greater constancy of this ratio is achieved 
by the use of steam for boiling the solution. Hence, for the estima- 
tion of dextrose in the blood an empirical table is necessary. It is 
questionable if Bang’s method really suffices for the estimation of 
sugar in a few drops of blood, and for the estimation of 1 mg. or 
less of dextrose, Bertrand’s method is recommended. T. H. P. 


Estimation of Minimal Quantities of Dextrose, specially 
in Blood. H. C. Hacrporn and B. Norman Jensen (Ugeskrift 
for Laeger, 1918, 80, 1217—1228).—The method, which gives con- 
cordant results, depends on the precipitation of proteins by zinc 
hydroxide, the reduction of potassium ferricyanide by dextrose, and 
the iodometric estimation of the excess of ferricyanide. Blood, 
0°1 c.c., is added to a mixture of 5 c.c. of 0°45% hydrated zinc sul- 
phate solution and 1 c.c. of V/10-sodium hydroxide, the mixture is 
heated in a boiling water-bath for four minutes, cooled, and filtered ; 
the tube, precipitate, and filter are washed thrice with 3 cc. of 
water. Two c.c. of a solution (1°649 grams of potassium ferri- 
cyanide and 28°6 grams of sodium carbonate decahydrate in one 
litre, which will keep in the dark for at least two months) are added 
and the mixture is heated in a boiling water-bath for fifteen 
minutes. After cooling, 3 c.c. of a solution (5 grams of potassium 
iodide, 10 grams of hydrated zinc sulphate, and 50 grams of sodium 
chloride in 200 c¢.c.) and 2 c.c of 3% acetic acid are added, and 
the mixture is titrated with thiosulphate (1:24 grams of hydrated 
sodium thiosulphate in one litre, which must be standardised against 
potassium ferricyanide or 0°005-potassium iodate). The difference 
between 2 c.c. and the volume of thiosulphate used is the volume 
of ferricyanide reduced by dextrose, the amount of which is deter- 
mined by the following figures, in which the volume of ferricyanide 
in c.c. is followed by the amount of dextrose in mg.: 0°10, 0°017; 
0°20, 0°035; 0°30, 0°053; 0°40, 0°070; 0°50, 0°088; 0°60, 0°106; 
0°70, 0°124; 0°80, 0°141; 0°90, 0°159; 1°00, 0°177; 1°10, 0°195; 
1°20, 0°214; 1°30, 0°232; 1°40, 0°251; 1°50, 0°270; 1°60, 0°290; 
1°70, 0°310; 1°80, 0°331; 1°90, 0°355; 2°00, 0°384. 

CHEMICAL ABSTRACTS. 


Improved Method for the Detection of Sugar, par- 
ticularly in Urine. Watrer S. Haines, Girpert P. Ponp, and 
Rate W. Wesster (J. Amer. Med. Assoc., 74, 301—302; from 
Chem. Zentr., 1920, iv, 240—241).—A modified Haines solution is 
recommended, for which copper sulphate (5 grams), glycerol (250 
c.c.), potassium hydroxide (20 grams), or sodium hydroxide (14°3 
grams) are dissolved in 1 litre with distilled water. The copper 
sulphate is dissolved in a warm mixture of water (250 cc.) and 
glycerol (250 c.c.); the alkali is dissolved separately in water 
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(200 c.c.), after which the solutions are mixed and made up to 
1000 c.c. Five c.c. of the solution are heated to boiling and treated 
in an inclined test-tube with 10—20 drops of urine, the phosphate 
of which has been precipitated and filtered after addition of 5—6 
drops of sodium hydroxide solution (5—10%). A red or yellow ring 
is immediately formed at the junction of the solution and urine if 
the latter contains more than 0°1% of sugar; if only 0°03% is 
present, the ring only appears after a few seconds, but, at any rate, 
within a minute. Smaller amounts of sugar, which then lie within 
physiological limits, cannot be detected, so that a positive result of 
the test indicates a pathological condition. H. W. 


Iodometric Estimation of the Phenyl Derivatives of 
Arsenious Acid. Pau Frieury (Bull. Soc. chim., 1920, [iv], 27, 
699—704).—In continuation of previous work (this vol., i, 578) a 
method has been devised for estimating arsenic trichloride, phenyl- 
dichloroarsine, diphenylchloroarsine, and triphenylarsine in a 
mixture of the four compounds. 

A benzene solution of the mixture is extracted with aqueous 
sodium hydroxide, whereby arsenious acid and phenylarsenious 
acid are extracted. This extract is acidified with hydrochloric acid 
until its acidity is approximately V/10, alcohol is added in equal 
volume, and the mixture is titrated with standard iodine solution. 
The iodine used is equivalent to the phenyldichloroarsine present 
in the original mixture. An excess of sodium hydrogen carbonate is 
added, and the titration is again completed. The further amount of 
iodine required is equivalent to the arsenic trichloride originally 
present. The benzene solution left after the extraction with alkali 
is titrated with standard iodine solution, the amount required being 
equivalent to the diphenylchloroarsine and triphenylarsine origin- 
ally present. To the product from this titration an excess of aqueous 
sodium hydrogen carbonate is added, and the whole is extracted 
with chloroform. The chloroform extract contains triphenylarsine 
oxide, and if the aqueous solution is now acidified and again 
extracted with chloroform, the second extract will contain dipheny]l- 
arsenic acid, which may be obtained in a crystalline form on 
evaporation of the solvent. W. G. 


Estimation of Volatile Acids in Fermentation Products. 
G. Hrnarp (Ann. Chim. Analyt., 1920, [ii], 2, 239—242).—Fifty 
c.c. of the liquid are mixed with 10 ¢.c. of water and distilled, 50 c.c. 
of distillate being collected and titrated. Fifty c.c. of water are then 
added to the contents of the distillation flask, and a second quantity 
of 50 c.c. is distilled and titrated. These operations are repeated 
several times and a curve plotted from the results; the asymptote 
of this curve indicates the amount of alkali solution required to 
neutralise the total volatile acids present. Ae fe! 


Isolation of Formic, Acetic, and Lactic Acids. IszNnosukE 
Onovera (Ber. Ohara Inst. landw. Forsch., 1917, i, 231—259; from 
Chem. Zentr., 1920, iv, 271).—-The three acids are extracted from 
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the mixed solution by means of ether. In one portion of the 
ethereal solution formic acid is titrated with permanganate, and, in 
this oxidised portion, the lactic acid is estimated as oxalic acid. 
Acetic acid is removed from the decomposed solution by means of 
ether, and the extract is again distilled. The method is trustworthy, 
and its accuracy is not influenced by the presence of small amounts 
of propionic and butyric acids. H. W. 


The Colorimetric Estimation of Tyrosine by the Method 
of Folin and Denis. Ross Aiken GortNner and Grorce E. Hotm 
(J. Amer. Chem. Soc., 1920, 42, 1678—1692).—Tyrosine cannot be 
estimated quantitatively in the products of protein hydrolysis by 
means of the phenol reagent of Folin and Denis (A., 1912, ii, 1012). 
Tryptophan, if present, will give an intense colour with the reagent, 
and indole and indole derivatives, as well as ferrous salts, also give 
the blue colour. It seems probable that other products of protein 
hydrolysis may also produce blue colours with the phenol reagent. 
Further, in the case of tyrosine itself the depth of colour varies with 
the relative proportion of reagent and tyrosine present, the colour 
values falling off sharply as the concentration of the tyrosine 
increases. Protein hydrolysates must not be decolorised with carbon 
or bone charcoal if they are to be used subsequently for the esti- 
mation of amino-acid content, as tyrosine, tryptophan, and its 
decomposition products are adsorbed in appreciable amounts by 
bone-black. Bone-black itself contains some easily oxidisable 
material, which dissolves in acid solutions and then gives the blue 
colour with the phenol reagent. W. G. 


Estimation of Uric Acid by Clarification of the Liquids 
by means of Talc. E. Lawprine and CO. Vatter (Compt. rend. 
Soc. Biol., 1920, 83, 793—795 ; from Chem. Zentr., 1920, iv, 217). 
—aA portion of the uric acid is carried down by tale even from acid 
solutions. H. W. 


Analytical Characters of Dichlorodiethyl Sulphide. Fe.ix 
Martin (J. Pharm. Chim., 1920, [vii], 22, 161—165).— 
B8’-Dichlorodiethyl sulphide (“mustard gas”), after oxidation, 
gives the usual reaction for sulphuric acid. When a small quantity 
of the substance is heated with alcoholic potassium hydroxide solu- 
tion, and the vapours produced are passed into Denigés’s reagent 
(an acid solution of mercuric sulphate), a white precipitate is 
formed; if the vapours are absorbed in water, the solution, on 
treatment with a drop of iodine solution, yields an odour similar 
to that of mercaptan. Dichlorodiethyl sulphide is hydrolysed by 
water, and the solution yields a turbidity when treated with 
Grignard and Rivat’s reagent (iodine 8 grams, gum arabic solu- 


tion 1 ¢.c., copper sulphate 0-8 gram, and water 33 c.ct). 
al ¥ W. P.S. 


Behaviour of Phenolphthalein with Iodine and a Method 
for the Estimation of Phenolphthalein. Samvurn Patxin (J. 
Ind. Eng. Chem., 1920, 12, 766—769).—Investigation of the 
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action of iodine on phenolphthalein relative to the conditions 
governing the formation of tetraiodophenolphthalein and the 
physical properties of the latter, yielded information on which was 
based the following method for the estimation of the substance. 
The phenolphthalein is dissolved in 30% potassium hydroxide solu- 
tion and a small quantity of water, 20 grams of ice are added, and 
then an excess of iodine reagent (10% of iodine in 15% potassium 
iodide solution, the free iodine being then combined by the addi- 
tion of alkali). Concentrated hydrochloric acid is now added until 
precipitation is complete, more iodine is added if the liquid is not 
brown in colour, the precipitate is dissolved by the addition of 
30% potassium hydroxide solution, and the precipitation and solu- 
tion repeated three or four times. The final alkaline solution is 
treated with 0°5 c.c. of 10% sodium sulphite solution, acidified with 
hydrochloric acid, and extracted several times with acetone— 
chloroform mixture (1:3); the united extracts are evaporated, the 
residue of tetraiodophenolphthalein dried at 100°, and weighed. 
The weight multiplied by 0°3781 gives the amount of phenol- 
phthalein present. W. P.S. 


Estimation of Codeine. H. E. Annerr and Haripas Sen 
(Analyst, 1920, 45, 321—328).—The following method may be 
applied to opium, pure alkaloids, plant materials, etce., with suit- 
able modification of the amounts of substance taken. Ten grams 
of dry opium are mixed thoroughly with 4 grams of calcium hydr- 
oxide and 100 c.c. of water, the mixture stirred for thirty minutes, 
filtered, and 50 c.c. of the filtrate are treated with 40 c.c. of 2% 
acetic acid and 10 c.c. of basic lead acetate solution (D 1°25). 
After filtration, 75 c.c. of the filtrate are shaken with 2 grams of 
calcium hydroxide for thirty minutes, the mixture filtered, and 
50 c.c. of the filtrate are extracted with three successive quantities 
of 50 c.c. of toluene. The combined toluene extract is filtered 
and treated with dry hydrogen chloride, avoiding any great excess 
of the latter. Codeine hydrochloride separates, and, after excess 
of hydrogen chloride has been expelled by a current of air, is 
collected, dissolved in water, the solution evaporated, and the 
residue of codeine hydrochloride dried and weighed. W. P. S. 


Colour Tests for Nitrates and Nitrites, Antipyrine (in 
Pyramidone), Phenol and Aniline, and a- and §-Naphthols. 
A. Escaicn (J. Pharm. Chim., 1920, [vii], 22, 138—141).—The 
author’s colour test for nitrites (A., 1918, ii, 273) gives uncertain 
results with natural waters rich in chlorides, but the latter may 
first be removed by means of silver nitrate. When the nitrates of 
the water are to be reduced to nitrites by amalgamated aluminium, 
this process must precede the precipitation of chlorides. Mag- 
nesium, like aluminium, may be activated by immersion in mercuric 
cyanide solution and used for reducing nitrates to nitrites. A 
colour test is described for the detection of antipyrine in 
pyramidone, based on the production of violet and red colorations 
by conversion of antipyrine into nitrosoantipyrine, and oxidation 
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of the latter with lead peroxide. A very sensitive test for phenol 
in aqueous solutions is to treat 10—15 c.c. with five to ten drops 
of ammonia, 0°05—0'1 gram of sodium persulphate, and four or 
five drops of V/10-silver nitrate solution. A green coloration is 
produced, which changes to blue or yellow, according as the con- 
centration of phenol was more or less than about 0°05 gram per 
litre. a-Naphthol dissolved in aqueous alcohol and treated with 
sodium nitrite and a few drops of acid mercuric sulphate solution 
gives a fine, red coloration and red precipitate, whilst B-naphthol 
gives a yellow precipitate. J. H. L. 


Estimation of Phenol in the Presence of certain other 
Phenols. Roserr M. Cuapin (J. Ind. Eng. Chem., 1920, 12, 
771—775).—The method depends on the red coloration yielded by 
phenol with Millon’s reagent when the mixture is heated in the 
presence of nitric acid; most other phenols give yellow colorations, 
but B-naphthol gives a brown, and salicylic acid a red, colour. It 
is necessary to heat the mixture at 100° for thirty minutes in 
order to discharge the original red colour given by the other 
phenols and to allow the red colour of phenol itself to reach its 
full intensity. Various modifications of the method are described 
which are suitable for different requirements. The red coloration 
given by phenol may be reduced to yellow by the action of form- 
aldehyde, whilst any yellow colour present originally is not affected. 
[See, further, J. Soc. Chem. Ind., 1920, 652a.] W. P. &. 


Method for the Estimation of Cineole in Eucalyptus Oils. 
T. Tustinc Cocxtnc (Pharm. J., 1920, 105, 81—83).—Three 
grams of the eucalyptus oil, dried previously over calcium chloride, 
are mixed with 2-1 grams of o-cresol, and the solidifying point of 
the mixture is determined. The quantity of cineole present is 
ascertained by reference to a graph. W. P. 8S. 


Estimation of Urea in Blood in Normal and Pathological 
Cases; Comparative Results of the Hypobromite and 
Xanthhydrol Methods. M. Laupar (Compt. rend. Soc. Biol., 
1920, 83, 730—732; from Chem. Zentr., 1920, iv, 68).—Consider- 
able errors are involved in the estimation of urea in blood by the 
hypobromite method, since ammonia, uric acid, and creatine are 
decomposed by the reagent to a greater or less extent. 
Xanthhydrol, on the other hand, does not attack these substances. 

H. W. 


Estimation of Urea in Blood by Xanthhydrol. W. 
MestTrEzat and Marrue Janet (Compt. rend. Soc. Biol., 1920, 
83, 763—764; from Chem. Zentr., 1920, iv, 217).—The experi- 
mental conditions necessary for an exact estimation have been 
investigated. 

The xanthhydrol method is no longer exact in a 1% solution of 
urea; Tanret’s reagent dissolves xanthylurea. The serum (10 cc.) 
is diluted to such an extent that it contains about 0°5 gram of 
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urea per litre, treated with concentrated Tanret’s reagent (10 c.c.), 
and centrifuged. The clear liquid is treated under definite con- 
ditions with pure acetic acid and a 10% solution of xanthhydrol 
in absolute methyl alcohol ; after three hours, the xanthylearbamide 
is filtered through a Gooch crucible, washed with absolute methyl 
alcohol, dried at 70°, and weighed. H. W. 


Estimation of Urea by Xanthhydrol. Frenxer (Ann. 
Chim. Anal., 1920, [ii], 2, 234—239).—Ten c.c. of a 10% solu- 
tion of urine are treated with 35 c.c. of glacial acetic acid, and 
1 c.c. portions of 10% xanthhydrol solution (in methyl alcohol) are 
added at intervals of ten minutes until 5 c.c. have been introduced. 
After one hour, the precipitate formed is collected, washed with 
alcohol, dried at 100°, and weighed; the weight is divided by 7 
to obtain the amount of urea. Other substances found in urine 
do not give a precipitate with the reagent. The method may be 
applied to the estimation of urea in blood after this has been 
treated with mercuric chloride—potassium iodide reagent (mercuric 
chloride 2-71 grams, potassium iodide 7°20 grams, glacial acetic 
acid 66 c.c., and water 100 c.c.), and filtered. W. P. S. 


Micro-method for the Estimation of Urea in Blood and 
Organic Secretions. K. L. Gap-Anpresen (Biochem. Zeitsch., 
1919, 99, 1—19).—The proteins are precipitated with 0°01 -acetic 
acid in the presence of sodium acetate, and the urea is estimated 
in the filtrate with sodium hypobromite. The nitrogen evolved 
is measured with Krogh’s microrespirometer, and the result calcu- 
lated by means of Krogh’s formula. A correction is made for the 
nitrogen evolved by other substances. Only 0°1 cc. or 0°15 c.c. 
of blood is required. The occasional error is of the magnitude of 
0°5 mg. per 100 c.c. Comparisons with the urease method showed 
good agreement. This method is applicable to blood and various 
secretions of the organism. It is not suitable for the estimation 
of urea in muscle tissue. 8. 8. Z. 


Estimation of Hydrocyanic Acid. R. Lerrcn Morris 
(Pharm. J., 1920, 105, 83—85).—Liebig’s method (titration with 
silver nitrate solution) is trustworthy for the estimation of hydro- 
eyanic acid provided that the acid is neutralised previously; any 
great excess of alkali must be avoided, and this is best attained 
by using borax solution in place of sodium hydroxide for the 
neutralisation (Guerin’s modification). Excess of borax does not 
interfere. Volhard’s method is useful in special cases, but entails 
the separation of the silver cyanide by filtration before the excess 
of silver nitrate can be titrated. Mohr’s method (titration with 
silver nitrate after neutralisation with magnesium oxide, and 
using potassium chromate as indicator), and Denigés’ modification 
of Liebig’s method (titration in alkaline solution, using potassium 
iodide as indicator), are also trustworthy, but in the latter it is 
essential to use a sufficient quantity of potassium iodide. Fordos 
and Gelis’ iodometric method is suitable for the estimation of 
cyanide in mercury cyanide. W. P. S. 
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Hydrocyanic Acid in Phaseolus lunatus. J. A. Simpson 
(Anal. Acad. Cien. Med. Fis. Nat. Habana, 1918—1919, 565, 
250—283 ; Fxpt. Sta. Rec. 42, 7).—To estimate hydrogen cyanide, 
the crushed beans were heated with dilute sulphuric acid, and the 
distillate was collected in sodium or potassium hydroxide solution. 
This was heated with calcium polysulphide and titrated with 5% 
ferric sulphate until the colour of ferric thiocyanate developed. 
With care, the method is accurate to 0°00001 gram HCN. Of the 
varieties examined, ‘Rangoon blanca” gave 40 mg. HCN per 
100 (grams?). Several gave between 3 and 8 mg. per 100 (grams?). 
The rest gave negative results. CHEMICAL ABSTRACTS. 


Modification of the Van Slyke Method for Estimating 
Arginine. A. E. Kornter (J. Biol. Chem., 1920, 42, 267—268).— 
Van Slyke’s method (compare A., 1916, ii, 62) is modified by draw- 
ing a slow current of air through the liquid during the digestion, 
the ——— for absorbing the ammonia being a simple gas wash- 
bottle. 


Volumetric Estimation of Diazo-compounds by Reduc- 
tion. Epmuunp Knecut and Lronarp TxHompson (J. Soc. Dyers and 
Col., 1920, 36, 215—219).—Benzenediazonium chloride in dilute 
hydrochloric acid solution may be titrated with titanous chloride 
solution, using H-acid as external indicator. The reaction requires 
two equivalents of hydrogen, and takes place without simultaneous 
formation of phenylazoimide and aniline. The titration may 
also be carried out by adding an excess of titanium trichloride 
solution and titrating the excess with acid-green solution in the 
presence of sodium tartrate. Methods are also described for the 
titration of sodium p-nitro’sodiazobenzene with titanium trichloride 
solution or sodium hyposulphite solution. [See, further, J. Soc. 
Chem. Ind., 1920, 594a.] W. P. S. 


Proteins and Some New Methods of Investigating their 
Composition. A.C. Anpersen (K. Vet. Landbohdéjskole Aarskrift, 
1917, 308—334; from Chem. Zentr., 1920, iv, 113).—Van Slyke’s 
method of analysing proteins is modified by separating the fifth 
fraction (amino-nitrogen) into two sub-fractions; the first of these 
contains glycine, alanine, serine, phenylalanine, tyrosine, valine, 
and the three isomeric leucines as monoamino-monocarboxylic acids, 
whilst the second comprises the monoamino-dicarboxylic compounds, 
aspartic and glutamic acids. When an aqueous solution of a 
mixture of these amino-acids is neutralised with sodium hydroxide 
in the manner recommended by Sérensen for the formaldehyde 
titration, the monoamino-monocarboxylic acids, together with 
proline and oxyproline, remain uncombined, whilst the monoamino- 
dicarboxylic acids react with one equivalent of base. After 
evaporation of such a solution and incineration of the residue, 
sodium carbonate is left in amount equivalent to the monoamino- 
dicarboxylic acids present. Exact directions for performing the 
analyses are given. H. W. 
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The Estimation of Hematin in the Whole Blood. Frep 
Vuiks (Bull. Soc. chim. Biol., 1920, 2, 125—132).—Two methods, 
depending on the transformation of a mixture of oxyhemoglobin 
and hematin into one of reduced hemoglobin and reduced alkaline 
hematin, or one of carboxyhemoglobin ‘and reduced alkaline 
hematin, respectively, are described. The estimation is carried 
out by spectrophotometric means. J. C. D. 


A Method for the Estimation of Methemoglobin and 
Hemoglobin in Blood. W.S. McEttroy (J. Biol. Chem., 1920, 
42, 297—300).—The total hemoglobin (methemoglobin + hemo- 
globin) is determined colorimetrically as hemoglobin, using 
potassium ferricyanide to convert the hemoglobin into methemo- 
globin. The oxygen capacity is determined by Van Slyke’s method 
(compare A., 1918, ii, 82), from which is calculated the hemo- 
globin. The difference between the two values is the amount of 
methzmoglobin. W. G. 


A Quantitative Method for Estimation of Vitamine. 
Rocer J. Wiiiiams (J. Biol. Chem., 1920, 42, 259—265. Com- 
pare A., 1919, i, 463).—It has been shown that the number 
of yeast cells produced from a single cell in eighteen hours under 
given conditions is a measure of the amount of vitamine present 
(compare Bachmann, A., 1919, i, 613). The method is now 
modified, and is gravimetric. A culture solution containing 
20 grams of sucrose, 3°0 grams of ammonium sulphate, 2:0 grams 
of potassium phosphate, 15 grams of asparagine, 0°25 gram of 
_calcium chloride, and 0°25 gram of magnesium sulphate in 1 litre 
of water is prepared. To 100 c.c. of this solution a known amount 
of the solution to be tested is added, and the mixture is made up 
to 110 cc. and pasteurised or sterilised. To this is added 1 c.c. 
of freshly made yeast suspension containing 0°3 gram of fresh 
yeast per litre, and the whole is incubated for eighteen hours at 
30°. A little formaldehyde is added to stop growth, any growth 
of wild yeast on the surface is removed by a copper gauze scoop, 
and the yeast is then filtered off on a Gooch crucible, washed with 
water, dried at 103° for two hours, and weighed. The weight of 
yeast thus obtained minus the weight obtained in a control is 
directly proportional to the amount of vitamine added. The 
results are expressed as a “vitamine number,” this being the 
number of milligrams of yeast produced by 1 gram of the material 
tested. It has been shown by experiment that nothing except 
vitamine in the small amounts used will materially improve the 
medium, which already contains asparagine in addition to 
ammonium sulphate. Ww. G. 
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General and Physical Chemisiry. 


Refractivities of Saturated and Unsaturated Compounds. 
Gervais Le Bas (Trans. Faraday Soc., 1920, 15, 231—237).—Fur- 
ther applications of the author’s calculations to organic compounds 
(see A., 1918, ii, 49, 281). Negative anomalies are found with 
furfuraldehyde and thiophen. In pyridine there is an anomaly 
equal to that due to two and a-half ethenoid linkings. Other aro- 
matic compounds, and substances containing the carbonyl group, 
are considered. 


Size of the Alkali Cations and Halogen Anions. ADoLPH 
HEYDWEILLER (Zeitsch. Physik, 1920, 1, 393—394).—Refraction 
data are used as a check on values obtained by Born and Landé 
from Born’s ecrystal-grating theory. For the methods, previous 
papers are referred to. The agreement is considered excellent, and 
favourable to Born’s theory. CuEemMiIcAL ABSTRACTS. 


A Simple Spectrometer for Laboratory Use. GUnrTer 
ScuerBe (Zeitsch. physiol. Chem., 1920, 110, 229—232).—A 
description of a comparatively inexpensive form of spectrometer 
which has sufficient accuracy for ordinary purposes in a physiologi- 
cal laboratory. 


Spark Spectra of Various Elements in Helium in the 
Extreme Ultraviolet. J.C. McLennan and A. C. Lewis (Proc. 
Roy. Soc., 1920, [A], 98, 109—114).—The new wavelengths 1745 
A.U., 1742°5 A.U., and 1657 A.U., have been observed in the spec- 
trum of silicon. The spectra of tellurium, molybdenum, and 
zirconium were examined, and the results tabulated. These are 
considered to be correct to 0°5 A.U. A strong doublet appears 
common to all the spectra in the neighbourhood of 1745 A.U., 
probably due, according to Lyman, to silicon. A strong line at 
1656°7 A.U. was found on all the plates, which Lyman gives as 
present in all metallic spark spectra in helium. It was probably 
due to carbon from the decomposition of carbon monoxide given 
off from the wax joint. In the spectra of molybdenum and 
zirconium all the wave-lengths observed were of weak intensity. 
The radiations from tellurium were stronger, and their relative 
intensities are given in the table. A reproduction of the spectrum 
of this element is given. J.R. P.- 


Arc Spectra in Vacuum and Spark Spectra in Helium 
of Various Elements. J. C. McLennan, J. F. T. Youne, and 
H. J. C. Inetron (Proc. Roy. Soc., 1920, [A], 98, 95—108. Compare 
A., ii, 458, 459).—The vacuum arc spectra of antimony, bismuth, 
calcium, magnesium, selenium, silver, and copper, and the spark 
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spectra in helium of antimony, bismuth, cadmium, lead, magnes- 
ium, thallium, and tin, have been investigated in the region below 
1850 A.U. The work with the vacuum grating spectrograph has 
resulted in the extension of the vacuum arc spectrum of copper to 
about 1216 A.U. J. R. P. 


Air Lines in Spark Spectra from \5927 to 8719. 
Pau W. MERRILL (Astrophys. J., 1920, 51, 236—243).—In observ- 
ing the spectrum of any element, if the source is the spark in air, 
there are a large number of lines due to the air itself, which it is 
impossible to eliminate. In order to be able to distinguish the 
lines due to the various components of the atmosphere, the author 
has observed the spark in air and in oxygen, using several different 
elements as electrodes. The wave-lengths of 58 air lines are given 
in a table. Because of the ill-defined nature of these lines, the 
accuracy is not very great. Twenty of the list correspond with 
known lines of hydrogen, nitrogen, oxygen, or argon, including six 
lines of the red spectrum of argon and four of oxygen lines which 
had not previously been observed in spark spectra. Two others are 
probably due to oxygen; the rest have not as yet been identified. 
All the identified lines are found to be shifted toward the red 
with respect to vacuum tube wave-lengths: This increase in wave- 
length amounts to about 0°1 A. for the oxygen lines, 0°6 A. for 
the argon lines, 0°7 A. for the hydrogen a-line, and varies from 
0°1 A. to 0°7 A. for the nitrogen lines. On introducing self-induc- 
tion the only marked change is the weakening of the nitrogen lines 
AA 6482 and 6610. Using as source the condensed spark in an atmo- 
sphere of commercial oxygen, several identifications of oxygen and 
nitrogen lines previously observed in the vacuum tube were 
confirmed, and the doubtful identification of 7157 as due to 
oxygen is strengthened. CuemicaL ABSTRACTS. 


Vacuum Grating Spectroscopy. J. ©. McLennan (Proc. 
Roy. Soc., 1920, [A], 98, 114—123).—It would appear that in the 
spectroscopy of the ultraviolet the procedure to be followed which 
would permit of the most rapid progress being made would be, so 
far as emission spectra are concerned, to work with a vacuum 
grating spectrograph and to use an atmosphere of helium. There 
is evidence to show that this gas is transparent to wave-lengths as 
short as 400 to 500 A.U., or even shorter. As regards absorption 
spectra, it is shown that if a vacuum grating spectrograph, pro 
vided with a lamp of the “ Pointolite ” type, is filled with helium 
to a suitable pressure, arcs can be struck in the gas, when the 
requisite voltages are applied, which will provide a radiation con- 
sisting of wavelengths extending probably near to 400 A.U. By 
interposing vapours of elements between the arc and the grating 
of the spectrograph, it should be possible to obtain the absorption 
spectra of the elements vaporised. An improved apparatus 1s 
described, and preliminary measurements made down to 1025°8 
A.U., although indications were obtained on all the plates of a 
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faint continuous spectrum extending to well below 500 A.U. The 
potential fall between the electrodes was only 45 volts. J. R. P. 


Existence of a Relation between the Heads of Banded 
Spectra. Toxinaru Oxaya (Proc. Phys. Math. Soc. Japan, 1919. 
[3], 1, 332—343. Compare this vol., ii, 140).—The relations 
A/A! = / m/m!(p/q)*® and p/g=a/a’ between the heads of bands 
due to different elements of the same group in the periodic system, 
where A and A/ are the wave-lengths of the heads of the bands, 
m and m’ the atomic weights, p and gy integers smaller than ten, 
and a and a’ the radii of the atomic models of Nagaoka, are open 
to the criticism that there are so many heads in the spectra of the 
gold group and the alkaline earth group examined previously that 
the above relations may have been due to chance. in the present 
paper, by choosing elements the spectra of which have iew heads, 
such as palladium and nickel, it is shown that the above relations 
hold only for elements in the same group, and do not leld for 
elements of different groups. Other elements for which the rela- 
tions hold are vanadium, columbium, and tantalum. The conclu- 
sion is drawn that the oxide of vanadium at the moment of emis- 
sion of band spectra assumes the form VO, and not V,O,, which is 
the form stable at ordinary temperatures. 

CHEMICAL ABSTRACTS. 


Fluorescence of the Uranyl Salts. Epwarp L. Nicnozs, 
Horace L. Howes, Ernest Merritt, D. T. Wivser, and Frances 
G. Wick (Carnegie Inst. Washington Publication, 1919, 298, 
1—241).—tThe historical introduction is followed by chapters 
devoted to: structure of fluorescence spectra; preliminary observa- 
tions on certain uranyl salts; phosphorescence of the urany] salts; 
intimate structure on cooling to —185°; polarised spectra of double 
chlorides; the nitrates and phosphates, water of crystallisation, 
crystalline form ; the acetates; the sulphates; and frozen solutions. 
Since the fluorescence of certain uranyl compounds is resolved into 
groups of narrow line-like bands when these compounds are 
excited to luminescence at very low temperatures, a study of the 
fluorescence has been undertaken. The spectra of numerous uranyl 
salts have been mapped. Owing to the extraordinarily complex 
character of the phenomena, no satisfactory theory has as yet been 
evolved, but the mass of facts recorded and the general principles 
established will, it is hoped, afford a basis for the successful theo- 
retical development of this important and little understood branch 
of the science of radiation. Appendices are devoted to the chem- 
istry and crystallography of the uranyl] salts, and to the subject of 
phosphoroscopes. CHEMICAL ABSTRACTS. 


Optical Rotation, Optical Isomerism, and the Ring 
Electron. H. Srantey Auien (Phil. Mag., 1920, [vi], 40, 
426—439)—A theoretical paper in which an hypothesis of optical 
rotation is advanced in which the electron, instead of being 


24—2 


ii. 652 ABSTRACTS OF CHEMICAL PAPERS. 


regarded as a point charge, is looked on as an anchor ring of 
negative electricity rotating rapidly about its axis as suggested by 
Parson (Smithsonian Misc. Coll., No. 2371, Nov., 1915). Such a 
ring electron vibrating in a linear path takes the place of an 
ordinary electron moving in a spiral path as postulated by Drude. 
It is shown that a rotation of the plane of polarisation of light will 
result, and an expression is found for the amount of rotation per 
unit length. Employing the theory of atomic structure due to 
Lewis and Langmuir (A., 1916, ii, 310; 1919, ii, 328), a graphical 
representation may be obtained for the dextro- and levo-rotatory 
forms of a compound. The experimental facts with regard to opti- 
cal activity are in good agreement with the hypothesis put forward, 
which may be applied not merely to carbon compounds, but to any 
compound containing an asymmetric atom. On the assumptions 
made it is possible to deduce that eight isomerides of cinnamic acid 
may exist. J. F. S. 


* 

Influence of Constitution on the Rotation of Optically- 
active Substances. XI. Normal and Abnormal Rotation 
Dispersion and its Calculation. H. Rupe and Arrnur 
AKERMANN (Annalen, 1920, 420, 1—32. Compare A., 1917, i, 539, 
and previous abstracts)—An examination of more than fifty 
dispersion curves leads the authors to the conclusion that the 
normal rotatory dispersion of organic substances can be expressed 
by the simple formula a, = K,/A,?—A,?, in which X is the “ rotation 
constant’ and A,? is the dispersion constant; the expression has 
been used previously by Lowry and Dickson (T., 1915, 107, 1173). 
The formula is shown to be applicable to liquids in substance and 
in solution; it gives results which are in good harmony with the 
observed data over the visible spectrum, and can probably be also 
employed outside these limits. 

In previous communications, Rupe has endeavoured to distin- 
guish between normal and abnormal rotatory dispersion on the 
basis of the displacement of the ‘“ characteristic wave-length ”; it 
now appears that when a substance exhibits abnormal dispersion 
within the region of measurement, the characteristic wave-length 
differs from the mean of the respective class of compounds, but, 
although strong displacement is necessary for abnormal dispersion, 
it is not by itself sufficient. 

The methods of calculating the values of K, and A,? are fully 
discussed, and it is shown that, provided the dispersion is normal, 
the calculated values for the specific rotations of a large number 
of compounds for a given wavelength agree with the values 
observed within the limits of experimental error. The following 
criteria of abnormal dispersion are then deduced, in which three 
types are distinguished : (i) Apparently normal rotatory dispersion 
with greatly displaced dispersion curve; the divergence between the 
calculated and observed values does not amount to more than three 
times the mean experimental error, but A,? and A, differ markedly 
from the mean value for the appropriate class of compound. 
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(ii) Relative abnormal rotatory dispersion, in which the differences 
are from three to five times as great as the mean experimental 
error; and (iii) Total abnormal rotatory dispersion, in which the 
differences exceed fifteen times the mean experimental error. 

The connexion between optical activity and constitution is dis- 
cussed at length, and it is pointed out that comparisons between 
molecular rotations observed with a single wave-length are inade- 
quate for the elucidation of the problem, and that the rotatory 
dispersion must also be ascertained. The latter is greatly influ- 
enced by the solvent used, and, at present, this action does not 
appear to be exerted in any regular manner even towards sub- 
stances of the same type. The influence of constitution on KX, is 
described, and it is found that if the added radicle is an aliphatic 
saturated hydrocarbon group and if the chemical change does not 
involve any considerable change in the optical properties of the 
asymmetric complex, X,, remains approximately constant in homo- 
logous series. The rule also applies when aromatic groups are 
introduced, provided that at least one methylene group lies between 
the aromatic radicle and the asymmetric complex. KX, is increased 
by the introduction of one or more ethylenic linkings, by a triple 
bond (the effect of this is noticeably less than that of two double 
bonds), and by the direct attachment of an aromatic nucleus to the 
asymmetric complex. Changes in KX, are also induced by one or 
more groups containing oxygen. It thus appears that XK, is not 
affected by the number of groups required to form the molecule, 
but is mainly dependent on the spatial distribution of the atoms 
and the relative distances from one another. H. W. 


Activation of Photochemical Elements with Silver 
Haloid Electrodes and their Application. Saroyasu I1morr 
and Tosurmasa TAKEBE (J. Tokyo Chem. Soc., 1920, 41, 77—185). 
—The mechanism and sensitisation of the Becquerel effect and the 
application of the photochemical cell for measuring candle-power 
are extensively considered. In order to obtain the most stable 
maximal photovoltaic effect the silver haloid electrodes are prepared 
as follows: A small silver plate is soaked in haloids of iron, copper, 
mercury, or thallium; later its surface is freed from the solutions 
by use of suitable solvents, and it is placed in a solution of iodine 
in alcohol, benzene, chloroform, or ether. The final coating of the 
electrodes with iodide is perfected by placing them in 0°3—5 
M-potassium iodide saturated with silver iodide. Such an electrode, 
after several days, becomes exceedingly sensitive, and contains a 
permanent film. Proper concentration of potassium iodide is very 
important. The cells of 20 c.c. and 90 c.c. capacity are made of 
glass, with ebonite covers. The outer surface is covered with tin 
foil except the window, which admits the light and behind which 
one of the electrodes is placed. A solution of potassium iodide is 
also used for the cell. The #.M.F. is measured by Poggendorff’s 
method, the Weston cell being used as standard. Several factors 
for obtaining maximal photovoltaic effect are studied. The effect of 
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concentration of the cell liquid is expressed by 7, =A +Blog1/C, 
in which 7,, is in millivolts, C=concentration of potassium iodide, 
A and B are constants due to temperature, degrees of illumination, 
electrodes, etc. Rise of temperature lowers the effect, its extent 
depending on the illumination and characters of the cell. The effect 
of intensity of illumination is expressed by 7,,=o(1 —e-*a), where 
F is the intensity ; o, X, and a are constants for cells, temperature, 
and wave-length. For a limited condition, a much simpler formula, 
T,=alog H—b, can be used. The effect of the size of windows is 
given by 7,=p(1—e-"48), where A=area of window, which is 
always smaller than that of the electrode, and p, h, and B are con- 
stants. The time required to attain the maximal effect is greater 
with rise of temperature and concentration of potassium iodide, and 
smaller with increase of illumination and size of the window. The 
time required to decrease to the half of the maximal value after 
the light is removed is greater with the larger concentration of the 
liquid, but is independent of the intensity of illumination and the 
size of the window. Theoretical explanations for all factors are 
given. Considering the effect of temperature and nature and con- 
centrations of the liquid used for the battery, it is concluded that 
the photovoltaic effect. produced with haloid electrodes must be 
caused by reversible chemical reaction of the silver iodide, which 
takes place in the following order: at the exposed electrode 
mn Agl —> mm Ag+mnI, mn I—> mI'n+m@_ becoming @; 
at the unexposed electrode, mn Agl —> mn Agim I'n+m®@, 
mn Agl +m I!n—>mn Agl+mO, mn Agl—> mn Agl +m@ C; 
© ©=96540 coulombs. Cremicat ABSTRACTS. 


The Mechanism of Chemical Actions Provoked by 
X-rays. <A. Davvitirer (Compt. rend., 1920, 171, 627—629).— 
The mechanism suggested is that the cause of the chemical action 
is the destruction of the negative ions, which alone can lose their 
electrons by the impact of the rapid electrons constituting the 
corpuscular radiation. The corpuscles, slowly expelled, neutralise 
the adjacent positive ions, the electronegative and electropositive 
elements thus being liberated in the atomic state. These produce 
colorations in solid or viscous substances and chemical changes in 
media where they are mobile. Several reactions are examined in 


the light of this hypothesis. W.G 


Explanation of Réntgen Spectra and the Constitution 
of Atoms. Aporr Smexar (Physikal. Zeitsch., 1920, 21, 
505—506).—The theories of Vegard (A., 1919, ii, 129) and of Kroo 
(A., 1918, ii, 303) are discussed. The calculations of Vegard do 
not do justice to the most exact measurements of Siegbahn (A., 
1919, ii, 261), whereas the formula of Kroo appears to apply with 
great accuracy. The conclusions of Vegard as to the structure of 
atoms are thereby vitiated. J. R. P. 


The X-ray Absorption Spectra of Phosphorus. 
J. BERGENGREN (Compt. rend., 1920, 171, 624—-626).—In the 
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X-ray absorption spectra of the different varieties of phosphorus, 
the author finds that the wave-lengths of the limits of absorption 
are different for black phosphorus and for phosphorus in the form 
of phosphoric acid. That of red phosphorus shows a double limit, 
one component of which is identical with that of black phosphorus, 
and the other, attributed to yellow phosphorus, coincides, at least 
approximately, with that of phosphoric acid. W. G. 


The Fine Structure of the Discontinuities of Absorption 
in X-ray Spectra. M. pe Brociie and A. DavviLiier 
(Compt. rend., 1920, 171, 626—627).—A discussion of Kossel’s 
work (compare Zettsch. Physik, 1920, 1, 119) in the light of 
Bergengren’s work on phosphorus (compare preceding abstract). 

W. G. 


Precision Measurements in the K-series of X-rays. 
Elements from Copper to Sodium. E xis Hsartmar (Zeiztsch. 
Physik, 1920, 1, 439—458).—Siegbahn’s vacuum spectrograph has 
been used in making wave-length measurements. Several new 
weak lines are found, besides the component of B predicted by 
Sommerfeld. These are: one in the neighbourhood of f, a close 
doublet of shorter wave-length than a,a,, and a line between a, 
and a, Not all these occur in any one element. The relation 
n,= 2d sing is tested by comparing the angle of reflection of the 
same line in different orders. The lattice constant for gypsum is 
measured as log 2d = 1-1805620-8( +0°0000149). 

CHEMICAL ABSTRACTS. 


Origin of the Iodine Band Spectrum and its Place in 
the Quantum Theory. W. Srevpinc (Zeitsch. Physik, 
1920, 1, 426—430).—The iodine band spectrum results from 
neutralisation of the ionised atoms and their combination to form 
the molecule. The high frequency limit of the spectrum gives, on 
the quantum theory, the work necessary for the decomposition from 
molecules to ions. This has been calculated by Born (A., 1919, 
ii, 214) on the space-lattice theory, and the agreement is 
quantitative. CHEMICAL ABSTRACTS. 


Fine Structure of the Near Infra-red Absorption Bands 
of the Halogen Acids. Watrer F. Corny (Astrophys. J., 
1920, 51, 230—235).—A quantum theory of the fine structure in 
the infra-red absorption spectra of the diatomic gases is put for- 
ward. The postulate of Bjerrum (Nernst Festschrift, 1912, 90), 
that the fine structure of these bands is due to the rotation of the 
molecules in stationary states corresponding with the quantum 
relation, has proved very fruitful. The present paper proposes to 
test the hypothesis by comparing the theoretical results for the 
simplest molecule model of the Bohr type with the experimental 
results recently obtained by Imes (Astrophys. J., 1919, 50, 251) 
for the halogen acids. For hydrogen fluoride, chloride, and 
bromide, the observed interatomic vibration frequencies are 
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respectively 38, 40, and 47% less than the theoretical, whilst the 
computed separations of the pairs of nuclei are, respectively, 38, 
54, and 59% less than the values given by Imes. The variation 
with mass is explained as a screening effect which has been 
neglected in the elementary theory. The agreement between 
theory and experiment is sufficient to lend support to the Bjerrum 
hypothesis, and suggests the importance of developing a more 
adequate theory involving fewer simplifying assumptions. 
CHEMICAL ABSTRACTS. 


Structure of the Helium Atom. Irvine Lanemuir (Science, 
1920, 51, 605—607).—The ionisation potential as calculated from 
Bohr’s theory, 28°8 volts, does not agree with the experimental 
value, 25:4 volts. By means of Landé’s theory of the transference 
of momentum from one electron to another around the nucleus 
rather than a rotation of ‘the electrons themselves, the author has 
calculated the numerical dimensions of the path of the electrons 
in the helium atom after four approximations to within 0°1%. 
Each electron travels through less than half an orbit when it is 
reflected back on approaching the other electron. 

CHEMICAL ABSTRACTS. 


Helium and Parhelium. J. Franck and F. Reicur (Zeitsch. 
Physik, 1920, 1, 154—160).—There are two separate systems of 
spectral series for helium which belong to helium and to parhelium. 
In helium the electron orbits are coplanar, whilst in parhelium 
they are at an angle to each other, as described by Landé. Par- 
helium is the less stable, and its ionisation potential is the one 
determined experimentally. The base line for the principal series 
for helium is 10,830 A. and for parhelium is 20,582 A., and is 
caused by the return, in each case, to a diquantal orbit. For 
normal helium, that is, uniquantal, the resonance potential, 
in agreement with the calculations of Landé, would lead to a 
ground line of about 600 A. A change from a higher quantum 
orbit of one system to a lower of the other never occurs. Par- 
helium is the normal condition of the element (uniquantal). 

CuEemiIcaL ABSTRACTS. 


Aggregate Recoil during the Decomposition of «-Radiating 
Substances. Rosert W. Lawson (Wien Anz., 1919, 86—88; 
from Chem. Zentr., 1920, iii, 431).—It has been observed repeatedly 
that polonium which has been deposited electrolytically on metallic 
foil activates objects in its immediate vicinity. The following 
explanation of the phenomenon is advanced. The polonium lies 
on the metallic support in aggregates of atoms. When an 
a-particle is discharged from such an aggregate, the latter receives 
the recoil in the opposite direction and leaves the support. The 
author designates the phenomenon “aggregate recoil,’ and 
examines its dependence on the nature of the supporting metal 
and on the prevalent gas pressure. The importance of the recoil 


on the estimation of the life period of polonium is discussed. 
H. W. 
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Rapid Graphic Method of Estimating Radium. 
N. E. Dorsey (Physical Rev., 1919, 14, 173; from Chem. 
Zentr., 1920, iii, 399).—The increase in the y-radiation of a radium 
preparation from the time ¢, to t, is denoted by the expression 
J. — J, =1-0089 . e~*41(1 — e-M'a-4)) . J, , ~where d is the rate of decay 
of the emanation and J,, the equilibrium value. If the observed 
values of J are plotted against (1 — e”), in which ¢ is calculated 
from any desired instant, a straight line is obtained, the inter- 
section of which with the ordinate for t= gives the equilibrium 
value Jz~, which can thus be graphically determined. H. W. 


Radium Content of the Rocks of the Loetschberg 
Tunnel. J.H. J. Pootr (Phil. Mag., 1920, [vi], 40, 466—471).— 
The radium constant of 82 specimens of rocks collected at 
different points in the Loetschberg Tunnel has been estimated by 
the fusion method. The content is found to be fairly constant 
throughout the whole length, a mean value 2°2 x 10-! grams per 
gram of rock being obtained. This value is obtained from values 
lying between 0°8 x 10-” from a tale schist obtained 480 m. from 
the south end of the tunnel, and 6°5x10-” from a felspar talc 
schist obtained 395 m. from the south end. For individual rocks, 
the following mean values were obtained: granite (7 specimens), 
2:°3x10-!; limestone (16 specimens), 1°5x10-!2; tale schist 
(16 specimens), 2°0 x 10-"; quartz schist (12 specimens), 
2°4x 10-12; mica schist (2 specimens), 2°1x10-!2; hornblende 
schist (2 specimens), 3°1x10-!; schist lustré (2 specimens), 
3°4x 10-2; felspathic schist (3 specimens), 2°7 x 10-!; unclassified 
schists (16 specimens), 2°5 x 10-!; aplite (2 specimens), 2°5 x 10-12; 
quartz porphyry (1 specimen), 2°5 x 10-12; anhydrite (2 specimens), 
1-1x10-!; and quartz sandstone (1 specimen), 4°3x10-"% The 
mean radium constant of 53 schists is 2°4 x 10-! grams per gram 
of rock. 


Atmospheric Electricity. LXI. Measurement of the 
Radium Emanation Content of the Air at Innsbruck. Rey 
Zuatarovic (Wien Anz., 1920, 75; from Chem. Zentr., 1920, iii, 
334).—By the use of charcoal and petroleum as absorbents, an 
ionisation vessel which previously showed a saturation current, %,, 
was completely freed from emanation; the saturation current, tg, 
which was now measured, was found to be constant. The differ- 
ence, 7; —%, is applied to the calculation of the emanation content, 
and, as a mean of forty-nine observations, gives the value 
433 x 10-18 Curie/c.c., the extreme values being 1110 and 40. 
Dependence on meteorological factors could only be so far recog- 


nised in that rainy periods correspond with lower emanation 
values. H. W. 


Effects of Electron Collisions with Atmospheric Neon. 
Frank Horton and Ann CaTHERINE Daviess (Proc. Roy. Soc., 1920, 
[A], 98, 124—146).—The minimum radiation velocity was found 
to be 11-8 volts with neon at an average pressure of 0°133 mm. 
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The minimum ionisation velocity was found to be 16°7 volts. The 
second radiation velocity was found to be 17°8 volts. The second 
and third ionisation velocities were found to be 20°0 and 22°8 volts 
respectively. The existence of three critical ionisation velocities 
and two critical radiation velocities indicates that neon differs more 
in constitution from helium and argon than would be expected 
from its position in the table of the elements. The accepted view 
of the connexion between the quantities of energy required for 
the production of radiation and of ionisation is that they corre- 
spond with the first and with the limiting frequency, respectively, 
of some particular spectral series of the element concerned. On this 
view, it would be expected that with every ionisation velocity there 
would be associated a definite radiation velocity. In the experi- 
ments, evidence of three ionisation velocities, but of only two 
radiation velocities, was obtained. The two radiation velocities 
may occur so close togethey that they do not give separate indica- 
tions on the curves, in which case one might escape detection. 
Another possibility is that the ionisation observed at one of the 
three critical velocities is a spurious effect. The minimum radia- 
tion velocity of helium is 20-4 volts, close to the value 20°0 volts 
found above. The radiation velocity of 11-8 volts appears to be 
associated with the ionisation velocity of 16°7 volts, and the radia- 
tion velocity of 17°8 volts with the ionisation velocity of 22-8 volts. 
If neon consists of two or more constituents having different 
radiation and ionisation velocities, the critical velocities 11°8 and 
16°7 are to be attributed to one, and the values 17-8 and 22°8 to 
the other. J. R. P. 


Constancy of the Ratio of Actinium to Uranium in 
Natural Minerals. Sreran Meyerand Viktor F. Hess (Sitzwngs- 
ber. K. Akad. Wiss. Wien, 1919, 128, [2a], 909—924 ; from Chem. 
Zentr., 1920, iii, 435—436).—It has been assumed for a long time 
that the actinium series is derived by indirect degradation of the 
uranium-—radium series. If this is the case, the ratio of actinium to 
uranium or radium must be constant in all uranium minerals. Few, 
and not very concordant, observations have been recorded, chiefly by 
Boltwood, in this connexion. The authors have therefore examined 
exhaustively the reputed constancy of the ratio Ac:U, and have 
used uranium minerals which differ as widely as possible from one 
another, both in origin and composition, and include the following: 
amorphous Joachimsthal pitchblende, crystalline pitchblende from 
Morogoro, bréggerite, and two different specimens of thorianite. 
Quantities of the minerals corresponding with 30 grams of uranium 
were dissolved in concentrated nitric acid, and the solutions were 
diluted with water to 1 litre and brought into rotating flasks; the 
radium emanation was first removed in a constant current of air, 
and, immediately afterwards, the active precipitate of actinium 
(with a portion of thorium precipitate if present) was collected on 
a negatively charged plate. The value of Ac-B+C could be readily 
derived from the known half lifeperiods for Ac-B+C and 
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Th-B+C. The observed activities are not great, but the results 
of repeated measurements are quite concordant. The ratio Ac:U 
is found to be constant in all minerals, thus giving a sure support 
for the hypothesis that the actinium series is genetically related to 
uranium. H. W. 


Ionisation in the Solar Chromosphere. Mrcu Nap Sana 
(Phil. Mag., 1920, [vi], 40, 472—488).—From a discussion of the 
high-level chromospheric spectrum, it is shown that this region is 
mainly composed of ions of calcium, barium, strontium, scandium, 
titanium, and iron, whilst in the lower layers both ions and atoms 
occur. An attempt is made to account for these facts from the 
point of view of Nernst’s theorem of the reaction isobar, by assum- 
ing that the ionisation is a type of reversible chemical process 
taking place according to the equation Ca — Cat+e-—U. The 
energy of ionisation, ’, can be calculated from the ionisation 
potential of the elements. For the determination of the chemical 
constant and the specific heat, the electron is assumed to be a 
monatomic gas with an atomic weight 1/1836. The equation shows 
the great influence of pressure on the relative degree of ionisation. 
The almost complete ionisation of calcium, barium, and strontium 
in the high-level chromosphere is due to the low pressure in these 
regions. The calculated values are in good agreement with the 
experimental values of King (Astrophys. J., 48, 13). Hydrogen 
is completely dissociated into atoms at all points in the 
solar atmosphere. It is also shown that the greater the ionisation 
potential of an element, the less readily does ionisation occur under 
a thermal stimulus. Calculations have been made in the case of 
hydrogen (V =13°6 volts) and helium (20-5 volts) which show that 
these elements are not ionised to an appreciable extent anywhere 
in the sun. Helium is ionised only in stars of the highest tempera- 
ture (>16000° A), which therefore alone can show the Rydberg 
line 4686 and the Pickering lines v= V[1/2?—1/(1+1/2)?]. 

J.F.S8 


Relative Ionisation Potentials of Gases as Observed in 
Thermionic Valves. G. Sreap and B. 8. Gossiine (Phil. Mag., 
1920, [vi], 40, 413—425).—A method is described whereby the 
ionisation potential of gases may be determined. This method 
consists in determining the differences of potential which are 
necessary for the production of positive ions in soft thermionic 
valves. The tube used was a three-electrode valve of the usual 
form, the cold electrodes being connected together. Next to the 
tungsten filament there was a molybdenum spiral, 0-4 mm. diam., 
coiled into a helix of 4°5 mm. diam., and having four to five turns 
per cm. Outside this was a nickel cylinder 10 mm. diam. When 
an appreciable quantity of a gas is present in such a tube, the 
voltage-current curve changes, at a definite potential, from the 
high vacuum characteristic. This point represents the beginning 
of the emission of positive ions and gives the ionisation potential 
of the gas. Experiments have been carried out with mercury 
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vapour, argon, hydrogen, carbon monoxide, nitrogen, and helium 
at several pressures, and the following values found for the ionisa- 
tion potential: mercury, 10°8 volts; argon, 12:5 volts; hydrogen, 
15°0 volts; carbon monoxide, 15-0 volts; nitrogen, 17-2 volts; and 
helium, 20°8 volts. The value obtained for carbon monoxide differs 
from that obtained by other observers, and it is suggested that this 
does not represent a true ionisation potential, but rather a photo- 
electric effect. The present method of work is not open to the 
criticism offered to most methods of determining ionisation 
potentials. J. F. 8. 


Effect of a Trace of Impurity on the Measurement of 
the Ionisation Velocity for Electrons in Helium. Frank 
Horton and Doris BatLey (Phil. Mag., 1920, [vi], 40, 440—450). 
—The ionisation potential of helium has been redetermined with 
perfectly pure gas and the effect of impurities on this value investi- 
gated. The results emphasise the importance of maintaining the 
helium perfectly pure when investigating the ionisation of gas by 
electron collisions. The only satisfactory method when a glass 
apparatus is used is to have a slow circulation of freshly purified 
helium through the ionisation chamber during the experiments. 
It is possible that if fused silica were substituted for glass, con- 
tamination of the gas would be less likely to occur. The ionisation 
curves indicate that the minimum ionisation velocity for electrons 
in helium is 25°0 volts, a value rather lower than that obtained by 
Horton and Davis (A., 1919, ii, 210). The present results also 
indicate that the minimum radiation velocity for electrons in 
helium is 21 volts; but this value is no doubt too high, for the 
point at which ionisation of the impurities by the helium radiation 
was detected depended on the amount of impurity present, and was 
probably always higher than the point at which radiation was first 
produced from the helium atoms. J. F. 8. 


Ionisation Potential of Hydrochloric Acid and the 
Electron Affinity of Chlorine. Pavut D. Foore and F. L. 
MouteR (J. Amer. Chem. Soc., 1920, 42, 1832—1839).—The 
experiments indicate that the collision of an electron of sufficient 
velocity with a molecule of hydrogen chloride results in the 
immediate production of a positively charged atom of hydrogen 
and a negatively charged atom of chlorine. The ionisation causes 
disruption of the bond between the two ions in the molecule. The 
work necessary to ionise a gram-molecule of hydrogen chloride is 
accordingly the work of ionising a gram-atom of hydrogen plus 
the heat of formation of hydrogen chloride plus the heat of dis- 
sociation of 0°5 gram-molecule of chlorine minus the electron 
affinity of a gram-atom of chlorine. This, expressed in volts and 
referred to a single molecule, is 13°7 volts, in excellent agreement 
with the experimentally determined value, 14-0 volts. The electron 
affinity of chlorine is calculated as 4°8 volts. Hydrogen chloride 
is not known to possess any characteristic visible or ultraviolet 
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spectrum, in agreement with the observed peculiar type of ionisa- 
tion and the absence of a resonance potential. Any radiation 
emitted which is characteristic of hydrogen chloride would be pro- 
duced by the union of the hydrogen ion and the chlorine ion, giving 
rise to a quantum of hv=eV, where V=14-0 volts. The corre- 
sponding wave-length in the extreme ultraviolet is A=880 A.U., 
which could be observed, though with difficulty. A high voltage 
discharge through hydrogen chloride shows the ordinary spectrum 
of hydrogen. The attraction between a hydrogen nucleus and a 
halogen atom is about the same as the interaction between a 
hydrogen nucleus and the electron in the neutral hydrogen atom, 
as predicted by Haber. J. R. P 


Ionisation Potentials of Argon, Nitrogen, Carbon 
Monoxide, Helium, Hydrogen, and Mercury and Iodine 
Vapours. Cuirron G. Founp (Physical Rev., 1920, 15, 132—133). 
—The object was to determine the effect of gas on the volt-ampere 
characteristics of a two-electrode electron discharge tube, and to 
determine the voltage at which the gas affected the space charge 
of the tube or ionisation potential. By the use of a commutator, 
the heating circuit along the filament was broken while the space 
current was measured, so that the current, <=A(V —V,)*”*, where 
V, is the voltage equivalent to. the initial velocity of the ions. 
The ionisation potential for argon was 15—16 volts at 1—200 bars 
pressure. With increase in filament temperature, due to the 
increased Vp», the potential was lowered. Nitrogen gave about 
16 volts, carbon monoxide 13°5—14, mercury vapour 10—11, iodine 
vapour 8: 5, whilst the values 20°5 for helium and 15 for hydrogen 
were uncertain. CHEMICAL ABSTRACTS. 


Ionisation Potential of Mercury — as a Function 
of the Temperature of the Cathode. T. C. Hexps (Physical 
Rev., 1920, 15, 130).—Values as low as 3°2 volts were obtained 
for the ionisation potential of mercury vapour at very high 
temperatures. The striking voltage, V=10°5-—0°0027, where 7 
is the absolute temperature. CHEMICAL ABSTRACTS. 


Ignition of Gases at Reduced Pressures by Transient 
Arcs. W. M. Tuornton (Phil. Mag., 1920, [vi], 40, 450—460).— 
The ignition of hydrogen, methane, ethane, pentane, propane, 
carbon monoxide, and coal gas by both direct- and alternating- 
current ares has been investigated at a number of reduced 
pressures. The ignition current is plotted against the pressure, 
and curves produced in all cases. With direct-current arcs, the 
ignition current falls rapidly to a minimum with increase in 
pressure, and then rises equally rapidly to a maximum, after which 
it falls slowly to a constant value. The lower limit is found in all 
cases at about 0°2 atm., whilst the rapid rise lies between 0-4 and 
05 atm. A mean ordinate (current in amperes) lies at the points: 
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hydrogen 0-30 ampere, methane 1-20 amperes, ethane 1°12 amperes, 
propane 0°87 ampere, and pentane 0-66 ampere, and these mean 
values may be expressed by the equation i=0°334+ 23-5/mol. wt. 
The relative influence of hydrogen and carbon on the inflamma- 
bility of the hydrocarbons is given by the equation 
a (= %) = ang/(mq)*, 
where 7 is the ignition current of the hydrocarbon, i, that of 
hydrogen, a a constant, m, and m,,, respectively, the number of 
carbon and hydrogen atoms. Two causes effect ignition, a thermal 
cause and an ionisation cause; either of these causes may be pre- 
dominant, depending on conditions, and the form of the ignition 
curve depends on which of these causes is operative. With altern- 
ating current, the form of the curves is very much changed; in 
the case of hydrogen, the curve falls rapidly to 0-23 ampere, and 
then rises to 0°26 ampere, after which it falls to a steady value of 
about 0°1 ampere. With methane, there is only the slightest 
tendency for the curve to rise after the preliminary fall, but there 
is a halt, and then a slower fall to a stationary value. In the 
case of ethane and propane, the curve is of the same shape as that 
of methane, but the flat halt is very much longer. Coal gas is 
about ten times as inflammable as carbon monoxide. The whole 
of the curves given are reminiscent of the critical gas isothermal. 
J. F.S. 


Electrolysis of Solutions of Sodium Nitrite using a Silver 
Anode. F. H. Jerrery (Trans. Faraday Soc., 1920,15, 16—20).— 
The reactions at the anode during the electrolysis of solutions of 
sodium nitrite of different concentrations in a divided cell, with a 
silver anode and platinum cathode, were investigated. In no case 
was silver deposited on the cathode. Silver dissolved from the 
anode, no gas being evolved. A deposit formed on the anode, 
which was found to be silver nitrite, together with a small per- 
centage of finely divided silver from the disintegration of the 
anode. Measurements of the anode potential were made, and the 
results showed that in the immediate neighbourhood of the anode 
the concentration of silver ions was not increased by the nitrate 
ions. A complex salt, NaAg(NO,),, was isolated at the anode in 
small, well-shaped, bright yellow crystals by electrolysing an anolyte 
of 50 grams of sodium nitrite in 100 grams of water for fifty-five 
hours with a current of 0°072 ampere. The solution was allowed 
to evaporate isothermally over concentrated sulphuric acid in an 
exhausted desiccator. Further evaporation led to the separation 
of a mixture of this salt and sodium nitrite. J. R. P. 


Transference Numbers of Sodium and Potassium in 
Mixed Chloride Solutions. S. A. Bratry and J. Lowe Hat. 
(7. Amer. Chem. Soc., 1920. 42. 1770—1i776).—Over a range of 
total concentration from 0°2N to 1:°6N with equivalent amounts of 
sodium and potassium chlorides, a relatively greater amount of 
sodium is transferred than is indicated by calculation from the 
conductance of the simple salt solutions, on the basis of the iso- 
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hydric principle. The increase of sodium transferred over this 
range of concentration is, roughly, a linear function of the total 
salt concentration. The results are in harmony with those of 
Smith and Ball (A., 1917, ii, 247), and may be explained on the 
basis of complex formation, the simplest form of which may be 
expressed in the form NaCl+ KCl — Na(KCl,) ~~ Na*+KCl’,. 

J. R. P. 


Dependence of Electro-osmosis on the Chemical 
Properties of the Diaphragm. Sranistaw GLixeLul (Anzeiger 
Akad. Wiss. Krakau, 1917, [A], 102—128; from Chem. Zentr., 
1920, iii, 431)—-The fundamental assumption in the theory of 
electro-osmosis is that the potential of the mobile layer of liquid, 
¢,, differs from the potential, ¢,, of the layer attached to the wall 
of the diaphragm. A proportionality exists between the difference 
of potential (¢,—¢,) of the electrical double layer and the rate 
of electro-osmosis or cataphoresis. The causes of the difference of 
potential and the mechanism of the phenomenon of the charge 
in the electrical double layer are discussed. All that is known is 
that the electrical double layer is considerably influenced by the 
addition of electrolytes, more particularly by hydrogen and multi- 
valent ions and by the cations of the heavy metals and complex 
organic bases, and that the positively charged diaphragms are 
discharged by anions and the negatively charged ones by cations. 
The methods previously adopted have not permitted the use of 
moderately concentrated electrolytes. The author has elaborated 
a method of observing and approximately measuring the velocity 
of electro-osmosis which is particularly adapted to the estimation 
of the isoelectric point; it can be used with gels and powders, and 
permits the employment of approximately 0-5N-solutions of 
electrolytes. The influence of hydrogen and hydroxyl ions on the 
electric charge of the following inorganic gels has been examined: 
silicic and tungstic acids, antimonic anhydride, stannic and titanic 
acids, glucinum oxide and hydroxide, zinc, iron, magnesium, and 
silver oxides, and nickel hydroxide. With some of these, the con- 
centration of hydrogen and hydroxy! ions at the isoelectric point 
is determined ; with others, the lower limit of its value is ascer- 
tained. With regard to the hydrogen-ion concentration at the 
isoelectric point, the substances examined fall into four distinct 
groups: acids, acid ampholytes, basic ampholytes, and bases. The - 
results of the investigation are examined in the light of the present 
theories of the origin of the electric charge in colloid particles. 

H. W. 


Specific Heat of Liquids at Constant Volume. K. 
ZAKRZEWSKI (Anzeiger Akad. Wiss. Krakau, 1917, [A], 86—101; 
from Chem. Zentr., 1920, iii, 440).—The values for (ép/dt),=a/p 
are calculated from the measurements of Seitz and Lechner 
(A., 1916, ii, 174). Whilst these values for ethyl alcohol at 
different temperatures between 0° and —90° lie with sufficient 
accuracy on a straight line in the dp/ét volume diagram, for 
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ethyl ether and carbon disulphide they lie on different lines 
which are parallel to one another. Within this interval, 
0*p/dt? = 0 for alcohol, and therefore c, is independent of the 
volume. For ether and carbon disulphide, on the other hand, 
(op /et)» = A+ Bv, in which A is a function of the temperature, and 
hence 0c,/0, = Td®%p/Jot? = ToA/Jét. Since the dependence of the 
specific heats, cy, of these liquids on temperature has been investi- 
gated in this region by Battelli, it is possible to calculate c, (for a 
mean volume, v). The following values for this factor are thus 
obtained : 


0°. — 20°. — 30°. — 50°. — 70°. — 90°. 
Ethyl alcohol............ _— — 0-406 0-386 0-370 0-358 
Ethyl ether ............ — 0-397 _— 0-386 0-376 0-362 
Carbon disulphide ... 0-160 0-139 —_— 0-121 0-114 0-110 


A bend such as would: be expected from the Planck-Einstein 
formula is only observed in the case of ether when ¢, is plotted 
against the temperature; the opposite bend observed with alcohol 
and carbon disulphide is attributed by the author to the existence 
of complex molecules in these liquids. H. W. 


Thermodynamics of Chemical Equilibrium in Condensed 
Mixtures. H. Cassei (Zeitsch. Physik, 1920, 2, 71—75),—This 
is a straightforward thermodynamic argument, apparently proving 
rigorously, from Planck’s statement of the third law, that any 
difference between the specific heats of the mixture and of the 
components separately, or any thermal effect on mixing, or any 
curvature in the vapour pressure isotherms, is a sign of chemical 
action. The effect of volume changes or deviations of the vapour 
from the gas laws is neglected, however. CHEMICAL ABSTRACTS. 


Thermodynamic Properties of the Ions of some Strong 
Electrolytes and of the Hydrogen Ion in Solutions of 
Tenth-Molal Hydrochloric Acid containing Univalent Salts. 
Hersert 8. Harnep (J. Amer. Chem. Soc., 1920, 42, 1808—1832). 
—Measurements of the electromotive forces of the cells 

H,|MCl(c) in HCl (0°1) | HgCl| Hg 

at 18°, 25°, and 30°, containing potassium, sodium, and lithium 
chlorides, respectively, have been made. Assuming the complete 
dissociation of the above electrolytes, it is shown that the hypo- 
thesis of the individual ion activities as postulated by MacInnes 
(A., 1919, ii, 385) is true within narrow limits, and that at a given 
concentration of potassium chloride the potassium and chlorine 
ion activities are identical within narrow limits. The individual 
ion activity-coefficients of the hydrogen, potassium, sodium, 
lithium, and chlorine ions from concentrations 0:1 to 3M have 
been calculated. 

It is shown that the semi-empirical formula log F,=ac— fe”, 
where F, is the activity-coefficient of the ion, c the concentration, 
and a, 8, and m are constants, will express F, as a function of ¢ 
within experimental error from 0-01 to 3M concentration. A table 
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of the free energies and heat content decreases of the cell reaction 
H,+2HgCl=2HCl1(0'1)+2Hg in the presence of potassium, 
sodium, and lithium chlorides, respectively, has been compiled. 
On the assumption that the ions have independent heat contents 
of transfer, and that at a given concentration of potassium chloride 
the potassium and chlorine ions possess identical heat contents of 
transfer from a solution of concentration c¢, to a solution of con- 
centration cy, it is possible to calculate the decrease of heat con- 
tent of transfer of the hydrogen ion from solutions of MCl(c) in 
HCl (0-1) to HCl (01). The results are tabulated. This decrease 
is shown to be a function of the total ion activity of the solution, 
not of the activity of the hydrogen ion. J. R. P. 
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Equation of State Covering all States of Aggregation and 
the Law of Action of the Molecules. Leon Scuames (Zeitsch. 
Physik, 1920, 1, 376—384).—The author derives values for some 
of the constants of his equation. CHEMICAL ABSTRACTS. 
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Melting-point Methods at High Temperatures. Leo I. 
Dana and Pavt D. Foote (Trans. Faraday Soc., 1920, 15, 
186—217).—Detailed descriptions are given of the methods of 
determining the melting points of metals, inorganic salts, and 
silicates by means of thermocouples, resistance thermometers, and 
optical pyrometers, as well as special methods. The following 
melting points are recorded: tin, 231°9°; bismuth, 271°; cadmium, 
320°9°; lead, 327°4°; zinc, 419°4°; antimony, 630°0°; aluminium, 
658°7°; silver, 960°5°; gold, 1063°0°; copper, 1083-0°; nickel, 
1452°; cobalt, 1480°; iron, 1530°; palladium, 1550°; chromium, 
1615°; platinum, 1755°; silicon, 1420°; sodium molybdate, 687°; 
borax, 741°; sodium chloride, 801°; sodium sulphate, 884°; sodium 
metasilicate (Na,SiO,), 1088°; lithium metasilicate, 1202°; lithium 
orthosilicate (Li,SiO,), 1255°, and various silicates, aluminates, and 
refractory materials. J. R. P. 


The Relation between Boiling Point in the Vacuum 
of the Cathode Light and Critical Temperature. P. 
WALDEN (Zeitsch. anorg. Chem., 1920, 112, 225—232).—Making 
use of the data given by Krafft (A., 1896, ii, 464; 1899, ii, 464) for 
a number of paraffins, fatty acids and their esters, and benzene 
homologues of high molecular weight, it is shown that the ratio of 
the absolute boiling point, 7,, at 15 mm., to that, 7), in the 
vacuum of the cathode rays, has a mean value of 1:2. The ratio 
between the boiling points at 15 mm. and 760 mm. is given by 
T15/ T29=0°765. It follows that Ty9/7)=1°59, which is identical 
with the mean experimental value for the higher paraffins. This 
value is practically identical with that, found by van Laar for the 
ratio of the critical temperature to the boiling temperature at 
atmospheric pressure, 7';,/7'z)=1°60. Hence the critical tempera- 
ture is 2°54 times the boiling temperature in the highest vacuum. 
In the case of the metals potassium, sodium, silver, and copper, the 
relation between 7'z4) and 7, is expressed by T'74)=4°557/log Ty. 
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The above relation between critical temperature and boiling 
points is applied to calculate the critical temperature of metals. 
For those metals of which the boiling point in absolute vacuum is 
not known, this is calculated from the relation that 7,/7\,.,.= 1°8, 
where 7’,,,. is the temperature at which vaporisation begins in the 
vacuum of the cathode rays. E. H. R. 


Direct Measurement of the Thermal Molecular Velocity. 
Otto STERN (Zeitsch. Physik, 1920, 2, 49—56).—A silvered 
platinum wire is electrically heated in a high vacuum (0°0001 mm. 
Hg) until silver molecules leave it with a mean free path greater 
than the length of the containing vessel. Those of a certain direc- 
tion are selected by passing two slits 0°2 mm. wide, and next strike 
a brass screen 10 cm. away, where they condense as a dark line. 
If the apparatus is rotated, the line is displaced by an amount 
from which the velocity of the molecules can be calculated. The 
speed of rotation was 1500 rev. per minute, and the displacement 
about 4 mm. The indirectly known value was confirmed to 15%, 
about the uncertainty due to imperfect knowledge of the tempera- 
ture. The molecule of gaseous silver was shown to be monatomic. 

CHEMICAL ABSTRACTS. 


Determination of Vapour Pressure. E. J. Harrune (Trans. 
Faraday Soc., 1920, 15, 150—159).—An improved tensimeter is 
described, which allows of the determination of vapour pressures 
with great accuracy. The vapour pressures at 0° of solutions of 
potassium chloride, potassium sulphate, and sulphuric acid were 
compared with that of a solution of potassium chloride saturated 
at 0°. J. R. P. 


Vapour Pressure of Aqueous Solutions of Mannitol. 
J. C. W. Frazer, B. F. Loveracr, and T. H. Rocrers (J. Amer. 
Chem. Soc., 1920, 42, 1793—-1808).—-The vapour pressure lowerings 
of aqueous mannitol solutions have been determined over the range 
of solubility of the substance. The error due to dissolved air was 
eliminated. A mean deviation from Raoult’s law of only 0°0006 
mm. was found up to 0°8 molar concentration. By comparison with 
freezing-point lowerings, it is found that log, p/p, decreases with 
the temperature, or the heat of dilution has a small negative value 
for concentrations up to 0°5 molar. Comparisons with boiling-point 
determinations show that this changes to a positive value at higher 
concentrations. J. R. P. 


Thermochemistry of Ionisation of Vapours of certain 
Compounds. Paur D. Foore and F. L. Monter (J. Washington 
Acad. Sci., 1920, 10, 435—444).—Tf a material in the vapour state 
ionises by dissociation it is sometimes possible to calculate the 
ionisation potential from chemical and physical data. In the case of 
alkali-metal haloids, all the necessary data are known except the 
heat of sublimation. The heat of sublimation may be calculated 
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for haloids of metals of the second group from the vapour pres- 
sures. The ionisation potentials are computed for hydrogen chloride, 
bromide, iodide and sulphide, and the value for hydrogen chloride 
is found to be in agreement with the number determined by the 
authors. J. R. P. 


Thermochemistry of Carbon Compounds. A. Tair. 
(Ber., 1920, 58, [B], 1378—1382).—A criticism of the work of 
Fajans (this vol., ii, 354) and von Steiger (this vol., ii, 355). The 
author considers that Fajans’ calculations are to some extent based 
on fundamentally invalid assumptions. For example, the existence 
of monatomic carbon vapour is assumed into which carbon could 
only dissociate to the extent of about 50% at 10,000° according to 
calculations based on the theory itself. It is further assumed that 
the atoms in the crystal lattice of diamond are united to one 
another by the same valencies as in aliphatic compounds. In 
general, however, this can scarcely be the case, since it would then 
be impossible to explain the crystalline form of elements of lower 
valency; in all probability, only subsidiary valencies can be 
involved. H. W. 


The Benzene [Formula] Problem. III. A. von Weinsere 
(Ber., 1920, 53, [B], 1353—1358).—As a result of recent experi- 
ments, Debye and Scherrer (A., 1917, ii, 437) have been led to the 
conclusion that carbon in the form of diamond is to be regarded 
as the prototype of aliphatic compounds, whilst graphite and amor- 
phous carbon are the simplest stages in aromatic chemistry. The 
author does not regard the production of mellitic acid from 
graphite (and not from diamond) as valid evidence of aromatic 
nature, since it is not a primary product. Further, Debye and 
Scherrer have seen in the suppressed fourth valency of the carbon 
atoms in benzene an analogy to the mechanically suppressible fourth 
valency of the graphitic carbon atom, and point to the behaviour 
of the triarylmethyls as proof of the existence of such weakened 
fourth valencies; in reality, however, the valency is not weakened, 
as is evidenced by the behaviour of this class of substance towards 
oxygen, but only intermittently saturated in consequence of the 
induced vibrations of the central carbon atom. Von Steiger (this 
vol., ii, 355) has adduced evidence in favour of Debye and Scherrer’s 
hypothesis by consideration of the heats of combustion of aromatic 
compounds. It is shown, however, that the energy involved in the 
isolation and combustion of a carbon atom in benzene is 5°3 Cal. 
greater than that involved in the case of an aliphatic hydrocarbon 
and 7 Cal. greater than that involved with graphite. It therefore 
appears that benzene rings cannot be present in graphite. and, more 
generally, that it represents a particular type of union. The kinetic 
formula for benzene leads to the hypothesis that the excess of 
energy (5°3 Cal.) for an aromatic in comparison with an aliphatic 
carbon atom is a consequence of its more rapid movement, and is 
the logical conclusion of the theory that the energy excess of 
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multiple bonds is kinetic in origin—a theory which is defended by 
examples against the criticisms of Fajans. H. W. 


Heats of Combustion and Energy of Dissociation. I. 
A. von WEINBERG (Ber., 1920, 583, [2], 1347—1353).—The present 
communication contains a concise statement and justification of the 
views previously expressed in part by the author (this vol., ii, 14) 
and more recently criticised in some particulars by Fajans (this 
vol., ii, 354). They may be expressed in the following manner: 
(1) in saturated aliphatic hydrocarbons, the energy of dissociation 
of a C-C bond is equal to that of a C-H bond, that is, Q,9=Qoq; 
(2) the absolute value of Q,,, is 7°5 Cal. greater than the energy of 
dissociation of a hydrogen molecule; (3) molecular cohesive forces 
have not to be overcome in the combustion of solid carbon, which 
practically only requires the provision of the energy of four C valen- 
cies for the carbon atom. The absolute value for diamond or 
graphite is 2Q0,,.+1°5 Cal. (4) In the oxidation of carbon monoxide 
to carbon dioxide the energy of dissociation of the two so-called 
unsaturated valencies is equal to Q,,. 

(1) If it be admitted that the energy required for the separation 
of two similar or dissimilar atoms is evenly distributed between the 
atoms, the following expression is obtained for the energy of disrup- 
tion of a hydrocarbon, C,Hon+.—[(m—1)Qpg+2n+ 2/2. Qox]— 
[2n+2/2. Qcu|, in which the left bracket represents the energy 
required for the separation of m carbon atoms and the right bracket 
that required for 2n+2 hydrogen atoms. The contribution of the 
n carbon atoms towards the heat of combustion of the hydrocarbon 
is nz= —[(2-1) Qoe+ (2+ 1) Qex] +2Qc0g - NQog Where Qco, and 
Qo, are the energies of dissociation of carbon dioxide and oxygen. 
The summation law demands that this shall be true for any value 
of n, which can only be the case when Q,~=Qcy- (2) The values for 
the energy of dissociation of a hydrogen molecule are calculated from 
the recent experiments of Franck, Knipping, and Kriiger. It is at 
present impossible to elucidate the intramolecular process on which 
the difference depends. (3) If 96 Cal. be adopted as the most 
probable value for the heat of combustion of solid amorphous 
carbon, it appears that the latter behaves during combustion as a 
gaseous saturated hydrocarbon. Solid carbon therefore occupies a 
position different from that of all solid organic compounds, and it 
appears justifiable to conclude that liquid molecular carbon is incap- 
able of existence. The heat of combustion of diamond has been 
determined with great accuracy to be 94°5 Cal., and this difference 
of 1°5 Cal. can only be explained on the supposition that the work 
of dissociation in diamond is correspondingly greater. (4) Thomsen 
has already endeavoured to calculate the absolute value for the 
energy of dissociation of a carbon atom from solid carbon by con- 
sideration of the oxidations of the element to carbon monoxide and 
dioxide respectively, but the author holds this mode of reasoning to 
be incorrect, since it assumes the similarity of the C-O double bond 
in carbon monoxide and the two C-O linkings in carbon dioxide. 
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He prefers to calculate Q,, from the heats of combustion of a 
number of aldehydes and ketones, and thus deduces the value 66°7 
Cal. (the value may be slightly inaccurate on account of the experi- 
mental difficulties in working with the more volatile substances) ; the 
mean value of the heat of combustion of carbon monoxide as deter- 
mined by Berthelot and Thomsen is 67°4 Cal., a figure which agrees 
with the former within the limits of experimental error. It follows, 
therefore, that the two so-called unsaturated valencies of carbon 
monoxide are not free during combustion, but require as much 
energy for their separation as does the carbonyl group of a ketone. 
It therefore seems probable that the four carbon valencies in carbon 
monoxide are attached to the oxygen atom. H. W. 


Heats of Combustion and Energy of Dissociation. II. 
A. von WEINBERG (Ber., 1920, 58, [B], 1519—1528).—On the basis 
of the ideas developed in previous communications (this vol., ii, 14, 
and preceding abstract), the author has calculated the energy neces- 
sary for the fission of the commoner atomic linkings in organic 
compounds. In the following, the energy of dissociation is repre- 
sented by Q, and the index shows the linking concerned. 

It is found that Q.o= Qou = Vc-o = Uxu = Un_x, OF that five of the 
commonest linkings in organic compounds are almost equally stable 
at 18°. The elimination of the first oxygen atom from carbon 
dioxide requires an expenditure of energy equal to 126°7 Cal., whilst 
for the second oxygen atom 265-5 Cal. (approximately double that 
used in the former case) are necessary. Qp _, in ethyl alcohol and 
ethylene glycol is calculated to be 96°8 and 98°7 Cal. respectively, 
whilst in water it is 99°2 Cal.; the difference lies within the limits 
of experimental error, but it is quite possible that the OH linking 
in alcohols is slightly less stable than in water. The values calcu- 
lated for Q,—, and Qx, are 266°4 Cal. and 233-1 Cal.; from this it 
follows that the treble bond in the case of nitrogen, in contrast to 
that of carbon, is exactly equivalent to three single bonds, and this 
explains why substances containing the group C=N or N=N are 
not: possessed of the same lability and power of forming additive 
compounds as are those containing the CiC group. Qy, and Qxo, are 
170°9 Cal. and 243°7 Cal. respectively. ,,,, is calculated to 119°2 
Cal., which is in good agreement with the value (119 Cal.) found 
by Born (this vol., ii, 156) by a totally different method, and thus 
strikingly confirming Born and Haber’s prediction that the energy 
of dissociation, Q,,,, is equal to the electronic affinity of the chlorine 
atom. Q,., is calculated to be 119°6 Cal., so that practically the 
same expenditure of energy is necessary to separate the hydrogen 
nueleus from the electron, the hydrogen atom from the chlorine 
atom, and the latter from the carbon atom. Qq-_o, Qapn VYcsr Yat 
and @),, are 78°8, 76°3, 74°2, 59°4, and 54°5 Cal. respectively, so that 
bromine and iodine are rather more firmly combined with hydrogen 
than with carbon. The equality of energy of dissociation and elec- 
tronic affinity is not found with bromine and iodine. The difference 
between the energy of the corresponding linkings explains the differ- 
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ences in the reactivity of the alkyl haloids. Qs, is calculated to be 
104°5 Cal., which is in good agreement with the value (103°6 Cal.) 
determined experimentally by Budde. Qso, and so, are respec- 
tively 254°5 Cal. and 336°2 Cal.; Qcg and Wy,s are 73°1 Cal. and 
152°8 Cal. respectively (the latter value differing widely from that 
calculated by Born). For Qgcq; the values 76°4 Cal. and 71°2 Cal. are 
calculated from different compounds. H. W. 


Heat of Oxidation of Glucinum. H. Copaux and 
Cu. Puinips (Compt. rend., 1920, 171, 630—632).—From measure- 
ments of the heat of solution of glucinum and its oxide respectively 
in hydrofluoric acid the author calculates the heat of oxidation of 
glucinum to be given by Gl, + O,,,= G1O,,, + 151°5 cal. W. G. 


Physico-chemical Properties of Highly Concentrated 
Dispersoidal Solutions of Noble Metals. N. I. Morosov 
(J. Russ. Phys. Chem. Soc., 1915, 47, 783).—The viscosity of a 
17°7% silver solution at 19°5° is 1°1129 times that of water. The 
viscosity decreases with increasing temperature, for example, the 
time of flow for 17°7% silver solution at 19°5° is 49°7 sec. and at 
34°5°, 37 sec. The study of dispersoidal solutions (viscosity, b. p., 
etc.) of high concentrations undoubtedly will make possible a quali- 
tative correlation among the degree of dispersity, the concentration 
of disperse phase and changes of properties of the disperse medium. 

CuHemMiIcaL ABSTRACTS. 


The Viscosity of Liquids. IV. Ideal Mixtures of the 
Types Ether-Ether and Ester-Ester. James KeENDALL and 
ALEXANDER Hotianp Wricut (J. Amer. Chem. Soc., 1920, 42, 
1776—1784. Compare A., 1914, ii, 109; 1917, ii, 524, 525).—The 
viscosity curves for the following liquid systems have been deter- 
mined with the use of the Bingham viscosimeter: (1) ethyl ether— 
phenetole; (2) ethyl ether-diphenyl ether; (3) phenetole-diphenyl 
ether; (4) ethyl acetate-ethyl benzoate; (5) ethyl acetate—benzyl 
benzoate; (6) ethyl benzoate—benzyl benzoate. Although these mix- 
tures are certainly very nearly ideal, yet the experimental data are 
not reproducible satisfactorily by means of any known simple 
formula. The logarithmic viscosity formula of Arrhenius gives 
values uniformly a little low; the cube root viscosity equation of 
Kendall and Monroe (doc. cit.) gives values uniformly a little high. 
All other proposed formule are altogether out of agreement with 
the figures of experiment. It is concluded that the experimental 
work has advanced as far as possible, and that further progress must 


be preceded by fundamental advances in the theory of the subject. 
J. R. P. 


The Influence of Temperature on the Surface Tension 
of Narcotics. Hans Winrersrein [with (Fru.) Erse HirscHBerG] 
(Biochem. Zeitsch., 1919, 100, 81—83).—The surface activity of 
benzamide, monacetin, salicylamide, and ethyl urethane increases 
with a rise in temperature. 8. S. Z. 
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The Influence of Hydrogen Sulphide on the Occlusion 
of Hydrogen by Palladium. II. Epwarp Braprorp Maxrep 
(T., 1920, 117, 1280—1288). 


Adsorption from Solutions of Substances of Limited 
Solubility. M. PordAnyi (Zeitsch. Physik, 1920, -2, 111—116).— 
A mathematical paper. CuEeMicaL ABSTRACTS. 


Mechanism of the Surface Phenomena of Flotation. 
Irvine Lanemuir (Trans. Faraday Soc., 1920, 16, 62—74).—The 
adsorption of organic substances with large molecules originates 
from certain atoms in the molecule. Wetting is due to the attrac- 
tion between the material wetted and some active group in the 
liquid molecule. A study of cleaned and oiled glass surfaces 
showed that films of molecular thickness are sufficient to alter 
radically the surfaces of solids, both as regards the lubricating 
properties of these films and the contact angles made by water 
drops. The formation of froth depends on the presence of sub- 
stances which can form a stable unimolecular film over the surface 
of each bubble. In order that a froth may readily form, it seems 
desirable to have present a soluble substance having a strong 
tendency to be adsorbed on the surface of the liquid. The 
presence of alkalis in flotation is to be avoided, probably because 
the hydroxyl ion tends to draw the carboxyl group of the fatty 
acid to itself rather than allow it to attach itself to the solid 
particles. The tendency of particles to attach themselves to 
bubbles of the froth is measured by the contact angle formed 
between the oily surface of the bubble and the contaminated 
surface of the solid. The selective action by which substances like 
galena are separated from quartz and calcite is dependent on the 
contact angle formed by the oiled surfaces rather than on any 
selective tendency for the oil to be taken up by some minerals more 


than by others. J. R. P. 


The Diffusion of Electrolytes into Jellies. III. The Relation 
of the Distance of Diffusion to the Diffusion Coefficient and 
its Dependence on the Concentration of the Indicators. 
Orto Firtu, Hans Baver, and Hansi Prescu (Biochem. Zeitsch., 
1919, 100, 29—64. See A., 1919, ii, 13; this vol., ii, 94).—The 
diffusion of various electrolytes in agar jellies was studied, and it 
was found that the laws of diffusion could also mostly be applied 
to diffusion into jellies. It was further found that the “invasion 
factor,” that is, the relation of the distance of diffusion of the 
electrolyte in question to that of a sodium chloride solution of the 
same molecular concentration diffusing under the same conditions, 
was an approximate measure for the square root of the diffusion- 
coefficient. It is concluded from this that most electrolytes also 
penetrate jellies according to the mobility of their ions providing 
that chemical affinity and colloidal changes do not interfere. The 
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distance of diffusion is influenced by the concentration of the 
indicator in the jellies. S. 8. Z. 


The Effect of Asymmetry. A Study in Crystal Structure. 
Tuomas ViponpD BaRKER and Mary WINEARLS Porter (T., 1920, 
117, 1303—1321). 


The Electrochemical Behaviour of Mixed Crystals of 
Gold with Copper and Silver. G. Tammann (Zeitsch. anorg. 
Chem., 1920, 112, 233—243).—In previous papers (A., 1919, 
ii, 398, 406) it has been shown that there is a limiting composition 
for gold-copper and gold-silver alloys, such that, when the gold 
content exceeds this limit, the alloys are not attacked by different 
chemical reagents. The limiting composition was correlated with 
the probable distribution of the two kinds of atom on a face 
centred cubic lattice in the crystalline structure of the alloy. The 
electrochemical properties of these alloys have now been investi- 
gated. When copper-gold alloys are used as anode in an electro- 
lytic cell, with a copper cathode and copper sulphate or nitrate 
as electrolyte, the limiting composition is about 0°27 to 0°30 mol. 
of gold; with a smaller proportion of gold than this, copper is 
dissolved from the anode. With gold-silver alloys as anode, using 
sulphuric or nitric acid as electrolyte, the limiting composition is 
0°35 to 0°40 mol. of gold. Similar limits were found when the 
decomposition potentials of such cells were measured. On the 
other hand, to obtain a persistent polarisation effect of 1:4 volts in 
the case of gold—copper and 0°73 volt for gold-silver, the propor- 
tion of gold to silver or copper must not fall below 0:5 mol. The 
normal limiting composition for weak oxidising agents, such as 
hydrogen peroxide, in acid or alkaline solution is about 0°25 mol. 
of gold; in the case of anodic oxygen, therefore, this normal limit 
is exceeded. The same is true of anodic sulphur, produced by the 
electrolysis of sodium sulphide, the limit in this case being more 
than 0°50 mol. of gold. 

Discussing these observations from the point of view of the space- 
lattice theory, the author points out that in an alloy containing 
0-25 mol. of gold, that is, 1 atom of gold to 3 of copper, in the 
face-centred cubic lattice there will not be in any cube face plane 
any two copper atoms the distance of which from one another 
corresponds with the minimum translation in the lattice. The 
alloy would therefore be protected against attack by any agent 
which needs two atoms of copper. If the agent can attack the 
copper, on the outer planes, but the gold atoms retain their posi- 
tions, then, if the agent cannot penetrate the structure, the alloy 
is still resistant. 

The limiting composition for strong anodic polarisation of the 
alloys, 0°5 mol. gold, is the same as the limiting composition in 
gold—palladium alloys for hydrogen solubility. These facts may be 
correlated with the presence in the structure of alloys containing 
0°5 mol. of gold or less of cube edges or diagonals formed 
exclusively of copper or silver or palladium atoms. E. H. R. 
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Relation between the Solubilities of Solutes and their 
Molecular Volumes. Suainxicu1 Horipa (Trans. Faraday Soc., 
1920, 15, 178—185).—When a solute of molecular volume V is 
dissolved in a solvent of molecular volume v, the number of mole- 
cules of solvent which can syrround one solute molecule is 
approximately 4/1°1.( {/V’/v+1)?, assuming that V is distinctly 
larger than v. If the logarithms of the solubilities are plotted 
against this expression, straight lines are obtained. J. R. P. 


Mutual Action of Trimethylsulphanilic Acid and Strong 
Electrolytes. Masao Karayama and Nosvo Yamapa (J. Tokyo 
Chem. Soc., 1920, 41, 193—224).—It has been shown (ibid., 36, 
745) that trimethylsulphanilic acid is not an electrolyte, but lowers 
the electrical conductivity of other electrolytes, due either to inter- 
ference of ionic velocity of the electrolytes or to formation of 
complex salts. The authors failed to obtain the crystalline com- 
plex salts reported by Griess (A., 1880, 322), except when 
potassium salts were present. The complex salts prepared by 
Griess, therefore, must have either contained potassium salts or 
methylation must have been incomplete. From determinations of 
the transport number of hydrochloric acid containing the sulphonic 
acid, it is shown that there is no complex salt formation. Viscosity 
measurements of aqueous solutions of trimethylsulphanilic, hydro- 
chloric, and acetic acids show that the effect is additive for acetic 
acid and the sulphonic acid, but is not so for hydrochloric acid 
and the sulphonic acid. The change of conductivity of both hydro- 
chloric and acetic acids produced by the addition of the sulphonic 
acid is entirely due to the change of viscosity. The solubility and 
the change of volume produced when the sulphonic acid is added 
to water, hydrochloric acid, and acetic acid are also measured. 
The general conclusion is that hydrochloric acid increases the dis- 
sociation of trimethylsulphanilic acid, but the latter does not affect 
the dissociation of hydrochloric acid. CuemicaL ABSTRACTS. 


Reversible and Irreversible Dispersoidal Parasitism. 
P. P. von Wermarn, N. I. Morosov, and V. J. Anossov (J. Russ. 
Phys. Chem. Soc., 1915, 47, 782).—An investigation on the con- 
ditions of formation of dry and solid preparations of silver, which 
are reversibly soluble, leads to the following conclusions: Disper- 
soidal parasitism is reversible in the limits of ordinary tempera- 
ture (20—25°) only when the substance which originates it is 
soluble at these temperatures. Examples: silver+gum, silver + 
dextrin. Dispersoidal parasitism is irreversible in the limits of 
the ordinary temperature if the substance which originates it is 
insoluble at these temperatures. Examples: silver + agar, silver + 
gelatin. Gelatin and agar are therefore stabilisers only for liquid 
preparations of dispersoidal silver, and the dried preparations do 
not dissolve in water at 20—-25°. A method has been developed 
for obtaining liquid solutions of silver of very high dispersity ; 
concentrations of 15% and more are easily obtainable in about one 
hour. CuemiIcaAL ABSTRACTS. 
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Method of obtaining Dry Precipitates of any Insoluble Sub- 
stances, which pass into Dispersoidal-dissolved State Com- 
mencing only from some Fixed Temperatures. P. P. von 
Wermarn, N. I. Morosov, and V. J. Anossov (J. Russ. Phys. 
Chem. Soc., 1916, 48, 197).—Dispersoidal parasitism is character- 
ised by the fact that any insoluble substance (for example, silver, 
sulphur, barium sulphate, etc.) receives nearly the same properties 
of “solubility ” as a substance at the expense of which it parasites. 
Therefore, by mixing together any insoluble precipitate of high 
dispersity with various substances which are parasitised and which 
are sufficiently soluble, for example, successively at 10°, 20°, 30°, 
40°, etc., there is obtained a succession of dry preparations of the 
insoluble substance. These preparations are “soluble” also 
successively in the vicinity of temperatures enumerated above. 
Many organic substances (solutoids, for example, gelatin), on heat- 
ing of their solutions for a long time, give products soluble at still 
lower temperatures than the original substance. These tempera- 
tures are lower the longer the solution is heated. These products 
are especially convenient for realisation of the method here 
described. For example, a dry precipitate of dispersoidal silver 
(63% of Ag) which is prepared with gelatin, previously boiled for 
seven hours, practically “does not dissolve” in water at about 
20°, but it “dissolves” excellently at about 35°, giving very stable 
silver “solutions” of high dispersity. CnremicaL ABSTRACTS. 


Coagulation of Agar-agar MHydrosol. Keizo Iwase 
(J. Tokyo Chem. Soc., 1920, 41, 468—479).—The effects of tempera- 
ture and of salts on the velocity of coagulation were studied. 
Agar-agar was washed with dilute acetic acid, water, aqueous 
ammonia, and water, dissolved by heat, and then filtered. The 
precipitate produced by alcohol, and dried with alcohol and ether, 
was a white powder. A known concentration of agar-agar was 
prepared by dissolving this powder and heating under a reflux 
condenser. The hydrosol thus obtained was transferred to test- 
tubes and kept in a bath 20° higher than the temperature under 
which experiments were to be conducted. The end-point of the 
coagulation was taken at the time when the agar not only would 
not flow, but also its surface meniscus could not be disturbed on 
inverting the test-tube. The general conclusions are: The more 
concentrated the hydrosol, the greater is the speed of coagulation. 
The effect of the salts on coagulation time is greater when the 
hydrosol is the more concentrated. Series of ionic effect are 
K>Na,SO,>CH,:* COO>C,H,0,>CI>Br>NO,>I. Although the 
temperature effect on the speed of coagulation is very great, the 
order of this series of the salt effect at different temperatures does 
not change. The heating of the sol prolongs the time of coagula- 
tion, finally rendering it non-coagulable. CHemicaL ABSTRACTS. 


Sedimentation. PrTer Rona and Pavut Gyéray (Biochem. 
Zeitsch., 1920, 105, 133—140).—According to Bodlander 
(Jahrb. Min., 1893, 2, 147), small proportions of electrolytes 
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soluble in water cause rapid clarification of kaolin suspensions, 
whereas soluble non-electrolytes, even in large amounts, are 
ineffective in this respect (compare Kruyt and van Duin, A., 1914, 
ii, 182; Freundlich and Rona, A., 1917, ii, 365; Rona and 
Michaelis, A., 1919, ii, 269). The authors have now made further 
experiments with methyl, ethyl, isopropyl, amyl, heptyl, n- and 
sec.-octyl, and decyl alcohols, methyl-, ethyl-, propyl-, csobutyl-, 
and phenyl-urethanes, diphenylthiocarbamide, chloroform, tri- 
butyrin, camphor, and thymol, and find that nearly all of these 
non-electrolytes increase the velocity of sedimentation of kaolin. 
In homologous series, this acceleration increases in magnitude with 
the length of the chain, and only with compounds virtually 
insoluble in water is no effect detectable. 

The increases in the viscosity of water produced by these com- 
pounds are at most very small, and the authors assume that the 
non-electrolytes produce a sensibilisation of the suspended particles 
towards the electrolytes always present, and thus increase the 
velocity of sedimentation of the kaolin particles. This view is 
supported by the observation that the velocity of sedimentation of 
charcoal is not influenced by non-electrolytes. ye 


Structure of Precipitates. Sven Opin (Svensk. Kem. Tidskr., 
1920, 32, 90—98; from Chem. Zentr., 1920, iii, 326—327. Com- 
pare this vol., ii, 600).—The author has endeavoured to develop a 
theory concerning disaggregation and aggregation with increasing 
electrolyte content, but the subject is difficult, on account of the 
limited knowledge regarding the _ electrical double layer. 
Freundler’s absorption formula may be adopted, and the assump- 
tion may be made that for each type of ion a special adsorption 
isotherm of the form y=8c* exists in which the coefficient is 
greater for one variety of ion and the exponent greater for the 
other. The derived relationships are expressed by graphs. The 
author considers that the so-called peptisation of a precipitate 
consists exclusively in the adsorption of ions, with discharge of the 
primary particles and subsequent scattering of the aggregates. 
The influence of concentration, temperature, and rate of admix- 
ture of the reacting solutions on the size of the primary particles 
has been accurately investigated. The effect of concentration on 
the structure of precipitated barium sulphate has been examined 
with solutions of barium thiocyanate and ammonium sulphate. If 
the concentration of the supersaturated barium sulphate solution 
at the moment when primary particles separate be denoted by 4, 
if appears that, with diminishing concentration of the reacting 
solutions, the primary particles are of sufficient size to remain 
stable when 1/=0°25. The distribution curves for the magnitudes 
of the particles are given. If one solution is added drop by drop 
to the other, the barium sulphate primarily formed separates at 
a considerably lower value of M, and consequently in correspond- 
ingly larger particles than if the total quantity of barium sulphate 
is simultaneously produced. The influence of rate of addition on 
the primary structure is quantitatively examined with the help of 
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solutions of barium nitrate and ammonium sulphate, and the 
results are given in a series of graphs. Finally, the effect of 
temperature is studied, and the well-known phenomenon that pre- 
cipitated barium sulphate becomes coarser with increasing 
temperature is quantitatively examined. H. W. 


Copper Ferrocyanide. E. J. Hartuna (Trans. Faraday Soc., 
1920, 15, 160—177).—Preliminary experiments on the equilibrium 
between moist copper ferrocyanide and aqueous vapour, and on the 
adsorption of potassium chloride and potassium sulphate from 
solutions by copper ferrocyanide, are described. The function of 
copper ferrocyanide in semi-permeable membranes is discussed. 

J. R. P. 


Equation for the Chemical Equilibrium of Homogeneous 
. Mixtures. Atrrep W. Porter (Trans. Faraday Soc., 1920, 15, 
75—82).—A mathematical paper in which the conditions for the 
equilibrium of a homogeneous mixture at constant temperature, 
and the effect of pressure on the equilibrium constant, are deduced 
by rigorous methods. J. R. P. 


Self-ignition of Ethyl Ether-Air Mixtures. J. A. McCLeLitanp 
and H. V. Giiu (Sei. Proc. Roy. Dublin Soc., 1920, [N.S.], 16, 
109—119).—Ignition occurs when a mixture of ethyl ether vapour 
and air is allowed to rush into a partly exhausted tube. Measure 
ments of the temperature in the tube showed that the rise of 
temperature produced reached the ignition point of the mixture. 
The rise of temperature is attributed to the conversion into heat 
of the translational energy of the gas rushing into the tube. 
The length of the explosion tube affects the results. J. R. P. 


Theory of Velocity of Reaction. M. PorAnyi (Zettsch. 
Physik, 1920, 2, 90—110. Compare this vol., ii, 238).—The non- 
mechanical nature of chemical processes, considered in conjunc- 
tion with the quantum hypothesis, leads to the conclusion that 
chemical decomposition is influenced by atomic vibrations. It is 
assumed that these vibrations are irregular. Formule have been 
deduced for the reaction velocity of different types of chemical 
processes. : CuemicaL ABSTRACTS. 


Velocity of Unimolecular Reactions. Eric K. Ripear 
(Phil. Mag., 1920, [vi], 40, 461—465).—A theoretical paper in 
which unimolecular reactions are considered from the point of 
view of the radiation hypothesis. It is shown that the reaction 
velocity of a unimolecular reaction is given by the expression 
dn/dt=v.e~-'/kT, where v, the activating radiation frequency, is 
identical with the time of molecular relaxation. On the basis of 
the radiation theory, light would appear to be corpuscular, the size 
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of a quantum being equal to a wave-length of light. If its energy 
be due to an electrostatic charge, 7, then Z?=2he. J. F. 8. 


The Propagation of Flame in Mixtures of Methane and 
Air. II. Vertical Propagation. III. Propagation in 
Currents of the Mixtures. Watrer Mason and Ricuarp VERNON 
Wueeter (T., 1920, 117, 1227—1240). 


Kinetics of the Reaction of Nitrous Acid, particularly 
towards Halogen Oxyacids. Asin Kurrenacker (Monatsh., 
1920, 41, 91—113. Compare A., 1914, ii, 552; 1915, ii, 537, 622). 
—The action of sodium nitrite in aqueous solution towards 
potassium chlorate, dichromate, and permanganate in the presence 
of potassium hydrogen sulphate has been kinetically investigated. 
With the first two oxidising agents, the solutions of sodium nitrite 
and potassium hydrogen sulphate are mixed at 20°, and, after a 
period of about fifteen minutes, during which the solution acquires 
a steady condition, the agent is added. Aliquot portions of the 
mixture are removed at definite intervals and almost neutralised 
by alkali; the nitrous acid is destroyed by protracted ebullition 
with ammonium sulphate, and the unchanged oxidising agent is 
estimated by the addition of a measured volume of ferrous sulphate 
solution, followed by titration of the excess of the latter with 
WV /10-permanganate solution. In the case of potassium perman- 
ganate, reaction proceeds very rapidly, even in dilute solution, and 
the measurements are effected by noting the time necessary for the 
decolorisation of a known quantity of permanganate by potassium 
nitrite in the presence of acetic acid. 

The chlorate—nitrite reaction can be expressed by the formula 
dx/dt=(K,+ K,S](ClO,')(HNO,), where XK, is the  velocity- 
coefiicient of the uncatalysed action, A, the acceleration-coefficient 
of the acid, and § the concentration of the latter, whilst with 
dichromate the expression becomes 

dx/dt=[K,+ K,(S)?|(H,Cr,0,)(HNO.,). 
In all probability it is the undissociated nitrous acid, and not the 
nitrite ion, which takes part in the change. Similarly, the 
catalytically accelerating action of the added acid 
(KHSO,,CH,°CO,H) 

is probably to be attributed to the undissociated molecules (or 
HSO,’ ions), and not to the hydrogen ions. The independence of 
the rate of reaction of the concentration of the nitrite, which is a 
feature of the bromate reaction, is not observed in any of the new 
cases under investigation. Very marked differences are found in 
the mechanism of the action of chloric, bromic, and iodic acids 
respectively ; the greatest abnormality is observed with bromic acid, 
which, in contrast with its position in the natural series, acts much 
more rapidly than either chloric or iodic acid. Further experi- 
ments with other oxidising agents will be necessary to elucidate 
the reasons of this divergent behaviour. Permanganate reacts 
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much more rapidly with nitrous acid than does any other oxidising 
agent. 


Comparative Rate of Hydrolysis of the Fatty Esters of 
Different Alcohols. H. Heinrich Franck (Seifenfabr., 1920, 
40, 293—294; from Chem. Zentr., 1920, iii, 337)—In order to 
investigate the relationship between resorption and rate of hydro- 
lysis of fatty esters, the author has determined the latter factor 
for linseed oil and for the ethyl and ethylene esters of the fatty 
acids of this oil. The stbstances were dissolved in light petroleum 
and treated with alcoholic-potassium hydroxide solution at 34° 
or 4°, the free acid being periodically tested. Differences in the 
rates of hydrolysis were not great, the glyceryl ester being most 
rapidly, and the ethyl ester least readily, affected. With esters of 
the polyhydroxy-alcohols, the curves showing the rate of hydrolysis 
indicate a primary rise followed by a distinct minimum, which is 
apparently due to temporary formation of the ethyl ester. 
Enzymic fission by “steapsin Griibler” was also investigated, and 
the curves again show a minimum after an initial maximum. In 
agreement with other experiments, the order glyceryl, ethyl, 
ethylene ester is established. . W. 


The Hydrolysis of Platinum Salts. I. Potassium 
Platinichloride. Espen Henry Arcuisatp (T., 1920, 117, 
1104—1120). 


Significance of Neutral Salts as Catalysts in Chemical 
Reactions. Oskar Baupiscn (Biochem. Zeitsch., 1920, 106, 
134—138).—The author confirms the observation of Wurster (A., 
1889, 1242) that hydrogen peroxide and a solution of a-naphthyl- 
amine in dilute acetic acid react, with formation of a colouring 
matter, in presence of sodium chloride. It is found that this 
reaction takes place instantaneously in presence of lithium chloride, 
almost as quickly with magnesium, calcium, or aluminium chloride, 
and only after the lapse of several minutes with sodium, 
ammonium, or potassium chloride. The sulphates and nitrates 
corresponding with these chlorides are inactive in this respect, as 
also are potassium sodium tartrate and potassium citrate and 
acetate. In place of a-naphthylamine, any other readily oxidisable 
aromatic amine may be employed, but f-naphthylamine does not 
respond to the reaction. The pronounced effect produced by 
lithium chloride is doubtless due to the stronger secondary valencies 
of the lithium in comparison with those of sodium and potassium, 
the aromatic amine to be oxidised first undergoing loose union with 
the central lithium atom. The oxidation of aniline salts or of 
benzidine by means of sodium ammonioprusside in presence of 
atmospheric oxygen or hydrogen peroxide does not seem to differ 
fundamentally from the oxidation of aniline acetate by means of 
hydrogen peroxide in presence of lithium chloride. The well- 
known oxidation of ammonia to nitrous acid by the agency of 
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copper hydroxide and atmospheric oxygen is probably of the same 
character ; just as in the oxidation of ammonia by hydrogen per- 
oxide in presence of sodium chloride, the ammonia first enters into 
co-ordinative union with the central metallic atom, oxidation to 
nitrous acid by the activated oxygen then occurring readily. 

a. P. 


Studies in Catalysis. XIV. The Mechanism of the 
Inversion of Sucrose. CarHeRINE Marcarer Jones and 
Wittiam = Cupmore McCuittacu Lewis (T., 1920, 117, 
1120—1133). 


Catalysis in the Hydrolysis of Esters by Infra-red 
Radiation. Eric Keicuriey RipEAL and James ArtrHuR HAWKINS 
(T., 1920, 11'7, 1288—1296). 


Origin of the Elements. (J. H. Vincenr (Proc. Physical 
Soc. London, 1920, 32, 271—290).—A theoretical paper in which 
hypotheses in connexion with the origin of the elements are put 
forward. The atomic weights are regarded as the weighted mean 
values of the atomic weights of the isotopes of the elements, but 
it is assumed that, as a rule, the atomic weight of the ordinarily 
occurring element is near to that of some one isotope. Figures and 
tables are drawn up showing how this accounts for the accepted 
values of a large number of atomic weights, if it is also assumed 
that the weights and positions in the periodic table of any isotope 
are conditioned by laws similar to those holding in the recognised 
radioactive families. The elements are all supposed to be derived 
from parent elements by processes known to occur in actively 
radiating families, but their radioactivity is not, in general, detect- 
able by the usual means, owing to the velocity of expulsion of the 
particles being low. The possibility of the reversibility of radio- 
active processes is considered, and regarded as probable in certain 
cases. Difficulties in connexion with the views expressed are con- 
sidered. The hypothesis is used to explain the laws (so-called) of 
the atomic weights of elements of small atomic weight, and the 
shape of the curve obtained when the atomic weights are plotted 
against Moseley’s numbers. J. F.S. 


Dimensions of Atoms. A. O. Rankine (Phil. Mag., 1920, 
[vi], 40, 516—519).—A theoretical paper in which the atomic 
diameter of argon, neon, krypton, xenon, chlorine, bromine, iodine, 
oxygen, and nitrogen, as found by Bragg from crystal measure- 
ments (this vol., ii, 537), are compared with the values found by 
the author from viscosity measurements (A., 1910, ii, 188, 409, 
829; 1912, ii, 332). It is. shown that the values obtained by the 
latter method are somewhat larger than those obtained by the 
former, but that the increment in the diameter, in passing from 
one member of a group to the next, is generally about the same 
in the two sets of values. J. F. S. 
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Constitution and Structure of the Chemical Elements. 
HawkswortH Coiiins (Chem. News, 1920, 121, 157—159).—A 
continuation of a former paper (this vol., ii, 26), in which elements 
heavier than manganese are included. The sodium atom is sup- 
posed to enter into the constitution of heavier atoms, and the 
addition of a mass of 23 always corresponds with the gain or loss 
of one electron. It is shown by calculation that the results cannot 
be due to chance. J.R. P. 


Five Main Principles in the Constitution and Structure 
of the Chemical Elements. Hawksworrn Couns (Chem. 
News, 1920, 121, 182—185).—(1) Single chemical valencies 
emanate from elements or portions of elements the masses of which 
‘are 1, 3, 7, 23, and 39. (2) The non-metallic nature of an element 
is always due to a pair or pairs of electropositive forces, each pair 
emanating from a portion of the element, of which the mass is 4, 
taking the mass of an atom of hydrogen as unit. (3) Monadic 
Na (23) takes a prominent part in the formation of all elements 
of greater mass than itself. (4) In the simpler elements, H (1) 
forms the connecting link between the other portions, 3, 7, 23, 
and 39. In the formation of the heavier elements, masses of 23 
sometimes unite by forces which are not chemically evident with- 
out any intervening unit mass. (5) Each of the heavier elements is 
formed by the union of simpler elements (which are indicated in 


each case by mineralogical and chemical facts combined). 
J. R. P. 


Representation of the Periodic System of the Elements 
by a Three-dimensional Spiral. Gerora ScHALTENBRAND 
(Zeitsch. anorg. Chem., 1920, 112, 221—224).—The elements are 
arranged in order of atomic weight on an eccentric spiral. The 
spiral has turns of four kinds of increasing circumference. The 
first, smallest turn carries the elements hydrogen and helium, and 
is followed by a larger turn corresponding with the first short 
period of the periodic table. The short turn is then repeated, 
carrying neon and fluorine, and in successive similar short turns 
appear an inactive element and a halogen. The long periods of 
the table are represented by correspondingly large turns of the 
spiral, and the largest turn of all carries the rare earth elements. 
Elements belonging to the same group in the periodic table lie in 


a vertical plane passing through the axis of the spiral. 
E. H. R. 


The Melting Point, Atomic Volume, and the Atomic 
Number of the Elements, and the Restoring Force of the 
Atoms. Svumrinosuxe Ono (Proc. Phys. Math. Soc. Japan, 1919, 
[3], 1, 251—260).—By means of Lindemann’s formula, approxi- 
mate but simple quantitative relations between the atomic 
numbers and melting points, etc., are deduced, and are given in 
the form of charts. CHEMICAL ABSTRACTS. 
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Atomic Forces. W. Kosser (Zettsch. Physik, 1920, 1, 
395—415. Compare A., 1916, ii, 243).—A discussion of the 
general nature of chemical bonding. The two main classes are: 
(1) heteropolar, where the forces are electrostatic and between 
different kinds of atoms, depending on the valence electrons, and 
(2) homopolar, generally between the same kind of atoms or mole- 
cules. In (2) the bonding is generally due to the holding of outer 
electrons in common, and their periodic properties can be predicted 
by assuming that atoms tend to take up electrons to form the stable 
8-configurations of the noble gases. The bonds considered may be 
those between atoms or between molecules, the two being sometimes 
indistinguishable, as in the case of the sodium chloride lattice. 
The two classes may be combined, as in the case of silicon tetra- 
chloride, where the submolecular forces belong to (1) and the inter- 
molecular to (2). The haloids of (1) (alkali and alkaline earth) are 
characterised by decrease of stability (m. p.) with increasing mole- 
cular weight of the halogen, whilst those of (2) show the reverse. 
Many other periodic characteristics are discussed. 

CHEMICAL ABSTRACTS. 


Percentage Curves of Carbon Compounds. ALEXANDER 
JANKE (Oesterr. Chem. Zeit., 1920, 23, 98—101, 106—108).—A 
mathematical paper in which the numbers of carbon atoms in 
organic compounds are represented as abscisse and the percentage 
of carbon as ordinates. The resulting curve is called a percentage 
curve. For all hydrocarbons except C,H.,, these curves are para- 
bolas. For hydrocarbons, C,Ho,, they are straight lines. The 
influence of substitution is considered. J. R. P. 


The Theory of Molecular Compounds. Pavur Preirrer 
(Zeitsch. anorg. Chem., 1920, 112, 81—96).—In certain respects, 
Werner’s co-ordination formule, as applied, for example, to the 
cobaltammines, are unsatisfactory. It is difficult to understand, 
for instance, in the hexammine chloride, Co[(NH3;),|Cl;, how the 
field of affinity between the cobalt and chlorine atoms can extend 
over the field of affinity of the ammonia molecules, especially in 
view of the strong affinity between hydrogen and chlorine. The 
variation ‘of the total valency of cobalt between 6 and 9 in the 
cobaltammine group is also difficult to understand. The author 
applies the principle of “ affinity adjustment of the valencies” to 
overcome the difficulties. In molecular compounds, such as the 
cobaltammines, the cobalt atom is assumed to have a fixed 
co-ordinative valence of 6, corresponding with the number of groups 
in the inner sphere of Werner’s formule. The ionisable radicles 
or atoms in the outer sphere are then considered to be combined 
with the complex radicle as a whole, not attached definitely to the 
cobalt atom or to any of its associated molecules. The same idea 
is applied to the complex platinum salts. 

Complex organic molecular compounds, such as those formed 
between aromatic hydrocarbons and di- or tri-nitrobenzene, or 
between hydrocarbons and quinones, are also considered. There 
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is, in general, no connexion, for example, between the number of 
nitro-groups in a compound and the number of aromatic nuclei 
with which it will combine. In such cases, the compounds are 
formed by the saturation of polyatomic valence fields on both sides. 
In some cases it is conceivable that a polyatomic valence field may 
be saturated by combination with a monatomic field, for instance, 
when a quinone, with two unsaturated carbonyl oxygen atoms, 
combines with two benzenoid nuclei. In other classes of com- 
pounds, for instance, the compounds between tin tetrachloride and 
two molecules of a ketone, a compound of the co-ordinative type 
may be formed, the tin in this case having a co-ordinative valency 
of 6, thus: 

+ cx °O:CR 

SnCl,.0:0R,° 


In the crystal structure of simple organic molecular compounds 
of the type AB, it is probable that each constituent acts as a 
co-ordination centre, so that complexes of the type AB, and BA, 
interpenetrate, as they do in a rock-salt crystal. This would 
explain the predominance of the simplest type of such molecular 
compounds. E. H. R. 


Back-pressure Valves for Water Filter Pumps. E. Pivorr 
(Chem. Zeit., 1920, 44, 671).—To prevent water passing into a 
flask under exhaustion from a water-pump, owing to an alteration 
in the water pressure, a simple valve is inserted by means of rubber 
tubing between the pump and the flask, manometer, etc. This 
consists of a short glass tube constricted at each end to a small 
opening. Within this is a short glass rod, one end of which is 
fitted into a piece of pressure rubber tubing, whilst the other end 
is somewhat flattened, and also capped with rubber, a narrow 
space for the passage of air being left between the rubber tubing | 
and the inner wall of the glass tube. The rod is thus movable, 
and so long as the pump is working normally is forced against the 
constriction nearest the pump, still leaving a passage for the air, 
but should any water enter the tube from the pump, the rod is 
immediately driven back against the other constriction, the open- 
ing in which it seals, so that neither water nor air can enter the 
flask.: C. A. M. 


Laboratory Apparatus for Delivering Small Quantities of 
Gas for Admixture with Other Gases in Constant Pro- 
portion. Rosert Mezcer (Chem, Zeit., 1920, 44, 658—659).—For 
the delivery of a constant supply of a gas (for example, ammonia) 
in definite proportion to another gas, the ammonia is generated by 
heating ammonium chloride and moistened lime in a round- 
bottomed flask supported in a basin of mercury. Through the 
stopper of the flask passes one arm of a T-tube, whilst another 
branch of this is connected with a mercury thermo-regulator con- 
trolling the supply of gas to a Bunsen burner beneath the basin. 
There is also a pilot flame, with an independent gas supply, adjoin- 
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ing the Bunsen tube. The other outer limb of the T-piece con- 
ducts the ammonia into a capillary tube, which is connected with 
a wider tube, bending first laterally and then upwards to join a 
second T-piece. One arm of this communicates with a measured 
supply of a gas or of air, whilst the other is fitted into a reaction 
tube packed with glass wool. The pressure is shown on a mercury 
manometer between the ammonia flask and capillary tube. After 
removal of air from the apparatus by means of ammonia, the flask 
is connected with the capillary, and the tap communicating with 
the thermo-regulator opened. As soon as the pressure rises 
sufficiently, the gas is cut off from the Bunsen burner, and only 
the minute flame is left, until the pressure falls again, the gas is 
re-lighted from the pilot flame, and ammonia again evolved, and 
so on continuously. The regulation of the ammonia supply is 
effected by means of the capillary tube. For a definite capillary 
and kind of gas, the consumption of the gas (in this case ammonia) 
in ¢.c. per second (v) is found by means of the following modifi- 
cation of Poiseuille’s formula, v=A.H, where H represents the 
difference of pressure and A a constant depending on the capillary 
and the gas used. In the case of ammonia, it may be found by 
varying the difference in pressure and estimating each time the 
corresponding amounts of ammonia by absorption in standard 
sulphuric acid. By plotting the results for v in a co-ordinate 
system, the volume of gas corresponding with any required pressure 
may be read directly. C. A. M. 


Lecture Demonstration of the Instantaneous Combination 
of Bromine with Hydrogen and of the Chlorination of 
Magnesium in the Form of Magnesium Wool. Orro OnMANN 
(Ber., 1920, 53, [B], 1429—1430).-Bromine (four to six — is 
placed in a litre gas cylinder, which is shaken until complete 
evaporation has occurred. The cylinder is brought mouth to mouth 
with a similar jar filled with hydrogen, and, when diffusion has 
taken place, the mixture is ignited with a red-hot wire. Com- 
bination occurs instantaneously with a perfectly harmless explosion, 
which is due to the union of excess of hydrogen with residual 
atmospheric oxygen. If more bromine is used, and, in consequence, 
less air is left, union occurs at once and without explosion, but 
with production of a peculiar blue flame. 

A pad of magnesium wool, lightly sprinkled with finely divided 
antimony, is fixed to an iron wire and plunged into a jar of 
chlorine. The spontaneous ignition of the antimony causes the 
magnesium to burst into vigorous combustion, yielding a product 
which covers the whole of the inside of the vessel in the form of a 
snow-white, voluminous powder. H. W. 


Lecture Experiments. Critical Examination of well- 
known Experiments with Metallic Sulphides. R. Winperticu 
(Zeitsch. physikal. Chem. Unterr., 1920, 38, 100—103; from 
Chem. Zentr., 1920, iii, 429).—Strictly speaking, the union 
of iron and sulphur cannot be used as an illustration of the 
25* 
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law of constant composition or as an obvious illustration 
of the differences between mixtures and compounds. A mix- 
ture is preferably demonstrated by finely powdered quartz 
and salt; the mixture of flowers of sulphur and iron filings 
affords a ‘simple example of a chemical process which, started at 
one point, proceeds through the whole mass by reason of the great 
heat of reaction. The statement, common in many elementary 
text-books, that hydrogen sulphide does not give a precipitate with 
solutions of ferrous salts is only true when the latter contain 
mineral acid. The proportions of sulphur and oxide of iron 
prescribed for demonstration are not in accordance with the 
amounts calculated from the equation 2Fe,0O,+ 78 —> 4FeS + 380.,, 
partly because an excess of sulphur must be taken to counterbalance 
that lost. by volatilisation, and partly to inhibit the formation of 
sulphate, which occurs in the presence of a deficiency of sulphur. 

H. W. 


Inorganic Chemistry. 


The Preparation of Chlorine from Hydrochloric Acid or 
Chlorides by means of Nitric Acid. Jutius Baumann (Chem. 
Zeit., 1920, 44, 677).—The chlorine in chlorides or hydrochloric 
acid can be converted quantitatively into free chlorine by the 
action of nitric acid of about 52°0% strength, and the whole of the 
nitric acid recovered unchanged when the proper working condi- 
tions are observed. The points to be observed are to charge the 
chloride, for example, sodium chloride, slowly into the boiling acid 
and to use a long dephlegmator, whilst a current of air passes into 
the reacting gases. The following gas reactions involved, namely, 
NOCI1+ HNO,=N,0,+ HCl, 2HCl+N,0,=N,0,+Cl,+H,O, and 
N.O, + 0O,+ H,O=2HNO,, then have time to complete themselves, 
and chlorine passes over practicaily free from hydrochloric acid, 
whilst the whole of the nitric acid flows back into the reaction 
vessel. E. H. R. 


Electrolytic Formation of Perchlorate from Chlorate. J. 
GuiLtFoyLe Witutams (Trans. Faraday Soc., 1920, 15, 134—137). 

-The production of perchlorate by electrolysis is considerably 
improved if a higher temperature of the liquid is maintained, and 
the frequent addition of acid improves the efficiency still more. 
During electrolysis, chloride is produced, and there is an 
equilibrium value for each temperature. J. R. P. 


The Relationship of Iodine and Bromine to Oxygen. 
G. Gruser (Zeitsch. physikal. Chem. Unterr., 1920, 38, 107—108 ; 
from Chem. Zentr., 1920, iii, 434).—Direct replacement of bromine 
by iodine occurs when the latter acts on an aqueous solution of 
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potassium bromate; a similar action is not observed with bromine 
and potassium chlorate. Iodine attacks potassium chlorate in a 
less simple manner than potassium bromate, the change passing 
through the phases indicated by the equations 2KCI1O, + 2I + H,O= 
KHI,0, + KCl+ HClO, KHI,0,+ KCl + HClO = 2KI10, + H,O + Clo, 
and 3HClO= HClO, + 2HC1. H. W. 


Preparation of Thionyl Fluoride and Attempts to Prepare 
Carbonyl Fluoride. WitHeim Sreiskorpr and Ju.ivs HeEroitp 
(J. pr. Chem., 1920, [ii], 101, 79—81).—A modified method of 
preparing thionyl fluoride by the interaction of thionyl chloride 
and arsenic fluoride is described. A brass flask is provided with 
an upright condenser, which is connected by a bent tube to a second 
condenser cooled with ice-water, which leads to a leaden vessel 
cooled to —50° to —60°. The flask is initially cooled by ice and 
contains the arsenic fluoride, to which the calculated quantity of 
thionyl chloride is gradually added through a dropping funnel ; 
the latter is then removed, and the flask is slowly warmed to about 
80°, when the thionyl fluoride distils into the leaden receiver, whilst 
arsenic fluoride and chloride and thionyl chloride are held back by 
the reflux condenser. The attempts to prepare carbonyl fluoride 
were not completely successful, probably because platinum 
apparatus was not available. The best results were obtained by 
heating a mixture of arsenic fluoride and carbonyl chloride in a 
lead-lined iron or brass vessel provided with an upright condenser ; 
the process is carried out during several hours on the water-bath 
with intermittent condensation of the products. Impure carbonyl 
fluoride was thus obtained as a readily decomposable substance, 
which solidified in liquid air and had b. p. about — 160° to —150°. 

H. W. 


The Decomposition of Persulphuric Acid. Herrman PALME 
(Zeitsch. anorg. Chem., 1920, 112, 97—-130).—The rate of decom- 
position of potassium persulphate in solutions of 5°0, 7°53, and 
10.V-sulphurice acid at 50° has been studied. Since the reaction 
proceeds through the stages, persulphuric acid —> Caro’s acid —> 
hydrogen peroxide, it was necessary to develop a method for 
estimating these substances when all present in the same solution. 
Advantage was taken of the fact that Caro’s acid reacts immedi- 
ately with potassium iodide, whilst hydrogen peroxide reacts much 
more slowly, and persulphuric acid slowest of all. A sample of 
the solution is mixed with potassium iodide and titrated rapidly 
with sodium thiosulphate, the time taken being noted, so that a 
correction can be applied for the small 7 of iodine liberated 
by the hydrogen peroxide and persulphuric acid. The quantity 
of Caro’s acid is thus found. A second sample is then treated with 
potassium iodide and titrated with sodium sulphite, which reduces 
hydrogen peroxide. This second titration gives the sum of Caro’s 
acid and hydrogen peroxide. Finally, the persulphurie acid is 
estimated in a third sample by adding the calculated quantity of 
25*—2 
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sodium sulphite to reduce the other two compounds, and estim- 
ating the persulphuric acid by the ferrous sulphate—permanganate 
method. The dilution for the titrations corresponded with 
2-0 grams of potassium persulphate per litre, of which 200 c.c. 
were titrated at a time. 

The experiments showed that, within the limits of error, the 
two reactions, H,S,0,+H,O2 H,SO,+H,SO, and H,SO,+H,0O2 
H,O, + H,SO,, can be regarded as unimolecular and irreversible. 
With increasing concentration of sulphuric acid, both velocity- 
constants increased at a greater rate than the acid concentra- 
tion, but the ratio k,/k; remained constant, 39°8. No relation 
between hydrogen-ion concentration and velocity of reaction could 
be discovered, and the conclusion of Levi and Migliorini (A., 1907, 
ii, 81) that undissociated persulphuric acid, the presence of which 
would be favoured by increasing hydrogen-ion concentration, is less 
stable than its salts, was not confirmed. The experiments were 
not carried far beyond the time after which oxygen begins to be 
evolved, through the reaction H.S,0, + H,O,=2H,SO,+0,, but it 
was shown that the velocity of this reaction increases considerably 
with decreasing concentration of acid. Friend’s results (T., 1906, 
89, 1092), which showed that the reaction is unimolecular, can be 
explained on the assumption that Caro’s acid is first formed from 
persulphuric acid, and then reacts with hydrogen peroxide. Per- 
sulphuric acid probably does not itself react with hydrogen 
peroxide. E. H. R. 


Determination of the Rate of Solution of Atmospheric 
Nitrogen and Oxygen by Water. III. W. E. Apeney and 
H. G. Becxer (Sev. Proc. Roy. Dublin Soc., 1920, 16 [N.S8.], 
143—152).—A continuation of experiments previously reported 
(see A., 1919, ii, 104,510). The rate of solution of air in quiescent 
water under laboratory conditions was determined. The results 
show that the process of solution under these conditions consists 
in solution at the surface with slow mixing in the body of the 
liquid. The results are represented by a formula, dw/dt=a-— bw, 
where w=total quantity of gas in solution at any moment, ¢=time, 
and a and 3b are constants depending on the size of the apparatus. 
The water was contained in vertical tubes exposed to air. The 
rate of solution depends on the humidity of the air, being greater 
with dry than with moist air. J. R. P. 


Very High Pressures and the Synthesis of Ammonia. 
Greorces CLaupE (Bull. Soc. chim., 1920, [iv], 27, 705—724).—A 
lecture delivered before the French Chemical Society and the 
Society for the Encouragement of National Industry. W. G. 


Fractionation of Nitric™Acid. Jurius Baumann (Chem. Zeit., 
1920, 44, 678).—Experiments on the fractionation of nitric acid 
were made, using a litre flask fitted with a dephlegmator 200 cm. 
long, inclined at 45°, with a jacket for heating it to any desired 
temperature. A mixture of 250 c.c. of water and 250 c.c. of 
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nitric acid (D 1°4; 69°8%, the constant boiling mixture) was dis- 
tilled with the dephlegmator heated at 100°, and there were 
obtained 250 c.c. of distillate, containing only 0°02% HNQO,, and 
250 c.c. of residual nitric acid, 69°5% in strength. Practically com- 
plete separation was therefore obtained. In another experiment, 
500 c.c. of 91:5% HNO, were distilled with the dephlegmator 
heated at 86°, the boiling point of pure nitric acid. There were 
obtained in the distillation flask 140 c.c. of 70°1% HNOs, and in 
the receiver 350 c.c. of 100°5% HNO,. Thus a practically com- 
plete separation into pure nitric acid and the constant boiling 
mixture, b. p. 123°, was obtained. E. H. R. 


Reduction of Nitrites and Nitrates. Oscar Bavupiscn and 
Paut Mayer (Biochem. Zeitsch., 1920, 107, 1—42).—Nitrites are 
reduced quantitatively by excess of ferrous hydroxide in neutral 
and alkaline solution. In boiling solutions made alkaline with 
carbonates, nitrous oxide and ammonia are chiefly formed. In 
boiling alkali hydroxide solution, the nitrite is quantitatively 
reduced to ammonia. Alkali nitrates are reduced quantitatively 
by ferrous hydroxide in neutral solution and in alkaline solution 
containing 28% of sodium hydroxide. Starting with neutrality, 
the amount of nitrate reduced diminishes until the alkali content 
is 6°5% of sodium hydroxide, when a minimum is reached ; beyond 
that limit, the amount reduced increases with the increase of alkali 
until the maximum is reached at the concentration of 28% of 
sodium hydroxide. Up to a concentration of 6°5% of sodium 
hydroxide, oxygen is necessary for the reduction. With higher 
alkali concentrations, reduction also takes place in the absence of 
oxygen. At an alkali concentration of 6°5% of sodium hydroxide, 
the amount of nitrate reduced is proportional to the amount of 
nitrate present in solution, and is in a condition of adsorption by 
the ferrous hydroxide. The above observations are utilised for the 
estimation of nitrites and nitrates separately and when together. 

8. 8. Z. 


Equilibrium of the Four-component System: Na,SO,, 
NaHCO,, (NH,),SO,, NHsHCO, and H,O. Kyosuke Nisnizawa 
(J. Chem. Ind. Tokyo, 1920, 28, 25—-43).—To study the best con- 
dition for the manufacture of ammonium sulphate by the ammonia— 
soda process from sodium sulphate, detailed studies were made of 
the equilibrium of a system consisting of these four components, 
first 2-component, then 3-component, and finally 4-component 
systems being determined. Ammonium hydrogen carbonate was 
prepared for each experiment. The concentration of the sodium 
sulphate and the ammonium sulphate was determined by the 
barium chloride and the Kjeldah) methods, respectively, and that 
of both bicarbonates by titration, using methyl-orange as indicator. 
The results are tabulated in sixteen tables and two curves. The 
results obtained from invariant systems are as follows: 
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Composition of the solution in gram-mol. to 
1000 gram-mo -mol. H,O. 


Solid Phases. Na,S0. (NH,).SO,. NH,HCO,. NaHCo.. 
Na,SO,,10H,O .............4. 16-61 -— -— - 
(NH,),SO, CORR eee eee eee eee — 10-05 <= — 
- H,H +; Pe _ — 42 52 — 
I, . Haseena dnssaccsonasecs a —- - 18-53 
Na,SO,, 10H, O; NaHCO, . 14-18 12-75 
Na,SO,,10H,0 ; 

Na,SO,,(NH,),SO,,4H.O 31-54 45-14 wm ae 
Na,SO,,(NH,).SO,,4H,O > 

5 AE : Sreyreers 13-74 94-86 . 
(NH,).SO,; NH,HCO, .... -- 96-40 14-9] : 
NaHCO, ; NH,HCO, ...... = ~-- 38-92 12-79 
Na,SO,,10H,O ; NaHCO, : 

Na,SO,,(NH, ) :50,,4H,0 26-22 45-86 ee 12-84 
NaHCO, ; NH,HCO, ; 

Na,SO,,(NH,),SO,. 4H, ,O 12-46 67-08 20-90 
NH,HCO,: (NH,).SO, : 

Na,SO,.(NH,),80,,4H,0 6-79 97-99 14°96 
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Cesium Bromate. C. R. McCrosky and Harotp D. Bue 
(J. Amer. Chem. Soc., 1920, 42, 1786—1789)._-The preparation 
of cesium bromate is probably best carried out in acid solution. 
Cesium bromate is a definite crystalline salt without water of 
crystallisation. Occluded water causes decrepitation. Its melt- 
ing point (not yet determined) is above that of potassium bromate. 
After fusion, the salt soon decomposes, evolving a large amount of 
oxygen and leaving a bromide. The solubility of the salt is 4°53 
grams in 100 grams of water at 30°. J. R. P. 


A New Rubidium (Czsium)-Silver-Gold Compound and 
its Application to the Microchemical Detection of Gold, 
Silver, Rubidium, and Cesium. Enricn Bayer (Monaish., 
1920, 41, 223—241. Compare Emich, A., 1919, ii, 171).— 
Characteristic crystalline precipitates are formed when solutions 
of rubidium or cesium chloride are mixed with gold and silver 
solutions; rubidium-silver-gold chloride forms blood-red prisms 
and platelets, whilst the cesium compound crystallises in opaque 
cubes and stars. The composition of the compounds corresponds 
with the formule Ag,Au,_;/;Cly,3RbCl and Ag,Aus - x/s,Cl,dCsCl 
(where 0<2<6), in which gold and silver are mutually replace- 
able components. For rubidium, silver, and gold, the atomic pro- 
portions observed are in the ratio 35:0°81--1-04:1°5—1°4, whilsi 


for the cesium compound the corresponding ratio is 3:04—° 


1:18:1°82—1°64. The limiting compounds, Ag,CsCl, and Au.Cs,Cly, 
do not appear to have been prepared, but Marsh and Rhymes (T., 
1913, 108, 782) have examined the analogous substances, Ag,CsI, 
and ‘Ag ,RbIy. 

The crystals are adapted to the microchemical identification of 
gold, silver, rubidium, and cesium, the smallest quantities 
recognisable in this manner being 0°11, O01, O-1. and 01 
microgram respectively. H. W. 
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A New Rubidium (Casium)-Silver-Gold Compound and 
its Application to the Microchemical Detection of Gold, 
Silver, Rubidium and Cesium. Frizepricn Emicn (Monatsh., 
1920, 41, 243-252. Compare Bayer, preceding abstract ; Emich, 
A., 1919, ii, 171).—A_ theoretical paper in which ideas are 
developed based on Bayer’s observation that univalent silver and 
tervalent gold are mutually replaceable in the rubidium (cesium)- 
silver-gold chlorides. 

It is suggested that elements in general have a far greater 
power of mutual replaceability than has previously been assumed, 
and that this is frequently the cause of the great difficulty experi- 
enced in isolating absolutely pure substances. Elements in 
general may be classified as (1) isotopic elements, the separation 
of which is impossible by precipitation or crystallisation ; (2) iso- 
morphous elements, which can only be incompletely separated ; 
and (3) readily separable elements. The most general conception 
of the union of two substances is obtained by regarding it as con- 
trolled by the two factors, affinity in the narrower sense, due to 
the attraction of the atoms or molecules caused by harmonic vibra- 
tion, and cohesive forces in the sense of the entropy rule. Both 
influences are, in general, operative, but the first predominates in 
chemical compounds, the second in isomorphous and _ isotopic 
mixtures. Between the limiting cases, which are generally well 
defined, because the controlling factors are usually of a widely 
differing order of magnitude, there are a number of transition 
examples, such as the rubidium—gold-silver compounds. It should 
be noted that this hypothesis involves the consideration of the 
laws of constant and multiple proportions, like the gas laws, as 
only approximately accurate. 

Bayer’s compounds are discussed at length, and it is pointed out 
that the limiting compounds, RbCl,2AgCl-and 3RbC1,2AuCl,, are 
not known, and that the stability of the molecule is increased by 
the entrance of a third component, and that the heavier cesium 
has a more marked effect than the lighter rubidium. Re- 
examination of the triple nitrites has proved that there is a 
greater tendency towards mutual replacement among the bivalent 
than among the univalent elements, but the phenomena are not 
so well: defined as with Bayer’s salts. 

Contrary to the previous observation (Emich, /oc. cit.), it is 
now found that the place of rubidium cannot be taken by 
potassium in the triple chloride, and the value of the method for 
the microchemical detection of cesium and rubidium is thereby 
greatly enhanced. H. W. 


Ammonium Silicate. IV. The Ageing and Trans- 
formation of Silicic Acid Geland the Course of the 
Solution of Silicic Acid in Ammonia. Rosert Scnwarz and 
Orto Lieve (Ber., 1920, 58, [B], 1509—1518. Compare this vol., 
ii, 175; A., 1917, ii, 31; 1919, ii, 283).—The authors have 
examined the behaviour of silica gel when slowly dried at the 
ordinary temperature and are led to the conclusion that the age- 
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ing process consists in the condensation of (SiO,), to (SiO.)or, and 
that this occurs without any change in the appearance of the gel; 
further changes in the system Si0,-H,O then occur, leading to 
the formation of (SiO,),,, which is indicated by the incipient 
formation of cloudy particles in the colourless, transparent mass. 
Precisely similar phenomena are observed when the gel is 
dehydrated by being heated, but, for some unexplained reasons, a 
much greater loss of water appears to be necessary in this case 
before the end-point is reached. 

The solubility of silicic acid in ammonia has been examined in 
a modified manner, since it has been found that the older measure- 
ments, in which glass vessels were used, are very greatly influenced 
by the alkali from the glass. The hydrated silica and ammonia 
are mixed in the quartz vessel which serves for the measurement 
of the electrical conductivity. After definite intervals, portions 
of the solution are filtered through paper, which retains suspended 
silica, and the filtrates are passed through an ultra-filter to retain 
colloidal particles. The silica retained by the paper and that in 
the final filtrate are estimated. It is found that equilibrium is 
attained after about seventy-two hours at 18°, and that the solu- 
tion contains 64% of the silica in true solution, 8% in colloidal 
solution, and 28% undissolved. The conductivity and solubility 
curves show that the amount of dissolved silica increases during 
the whole course of the experiment, whilst the colloidal silica 
gradually diminishes in quantity. The former therefore grows at 
the expense of the latter, and it appears justifiable to conclude 
that the formation of the colloidal solution is the primary process 
which is followed by the production of the molecular solution. 

nm. Ww. 


Solubility of Calcium Carbonate. Yukicui Osaka (J. Tokyo 
Chem. Soc., 1920, 41, 453—-468).—On the assumption that only a 
small part of the carbon dioxide dissolved in water is combined with 
the water, and that consequently carbonic acid is a much stronger 
acid than acetic acid, the author has recalculated the solubility 
product of calcium carbonate from the data of McCoy and Smith 
on the solubility of calcium carbonate under different carbon 
dioxide pressures, using A =3-50 x 10-7, A,=4°91 x 10-", and has 
obtained the value 7°24x10-%. The number of gram-molecules 
of calcium carbonate dissolved by 1 litre of water (C) under any 
known carbon dioxide pressure (/’) is given by the formula 

C=[Ca**]+ (1 —y)/2y[HCO,'], 
where Ca** = (5°24 x 10-17 + 2°49 x 10-#Pi + 2°97 x 10-8P4)/ 
(2°91x10-§P) and HCO,’ =(2°61 x 10-®P)/(7-24 x 10-%+1°72 x 
10-4Pt), and y=the degree of dissociation of calcium acetate 
having the same concentration of acetate ion as the bicarbonate 
ion. CHEMICAL ABSTRACTS. 


Monoclinic Double Selenates of the Copper Group. 
A. E. H. Turtow (Proc. Roy. Soc., 1920, [A], 98, 67-—95).—The 
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four double selenates of the series RpM(SeO,).,6H,O, in which M 
is copper and R is potassium, rubidium, cesium, or ammonium, 
have been examined crystallographically. They form a group in 
the extensive series of isomorphous monoclinic double sulphates 
and selenates which have been examined by the author, and the 
four salts exhibit the same relationships one to another as in 
similar groups of potassium, rubidium, cesium, and ammonium 
salts. As was found in the case of the double sulphates, so in the 
double selenates, the constants, both physical and morphological, 
of the salts of the copper group differ considerably in their absolute 
values from those of the magnesium, zinc, iron, nickel, and cobalt 
groups (A., 1919, ii, 346). 

The salts all crystallise in the holohedral-prismatic class of the 
monoclinic system. Potassium copper selenate, K,Cu(SeO,).,6H,O, 
a:b:e=0°7508:1:0°5143, B=103925’, DP 2°539. Rubidium 
copper selenate, Rb,.Cu(SeOQ,)..6H,O, a:b:c=0°7495:1:0°5066, 
B=104°44', Dj" 2°839. Cesium copper selenate, 

Cs,Cu(SeO,).,6H,O, 
a:b:c=0°7398:1:0-4981, B= 105°42/, D? 3-073. Ammonium copper 
selenate, (NH,),Cu(SeO,).,6H.O, a: b: e=0°7476:1:0°5150, B= 
105°30’, , 2-223. 

The optical constants of the crystals were determined, and for 
each salt the axial ratios of the optical indicatrix and the molecular 
refraction and dispersion were calculated. E. H. R. 


Comparative Study of the Decomposition of a Dissoci- 
able Mercurous Chloride obtained from Mercuric Chloride 
and of the Ordinary Form. Gambier (Ann. malad, vénér., 15, 
28—31; from Chem. Zentr., 1920, iii, 331).—Duret’s observations 
(A., 1919, ii, 232) are confirmed, and, by variation of the pre- 
cipitating and reducing agent, it has been found possible to secure 
a more voluminous and still more readily dissociable preparation 
which is quite free from mercuric chloride. The separation of 
free mercury has been estimated colorimetrically. The prepar- 
ation gives 2°0 times at 15°, 2°4 times at 30°, 2°66 times at 60°, 
and 1°5 times at 100° as much mercury as does ordinary calomel, 
and the equilibrium between eliminated mercury and the 
unchanged molecule is very rapidly attained. H. W. 


Inflammation of a Mixture of Aluminium and Sodium 
ee by means of Water. Orro Onmann (Ber., 1920, 
[B], 1427—-1429).-An intimate mixture of finely divided 
denies (1 gram) and sodium peroxide (4:3 grams) is readily 
inflamed with slight explosion by the addition of a few drops of 
water. The experiment is best adapted to lecture purposes by 
sprinkling a small quantity of the powder on the surface of water, 
when it forms a thin skin without becoming inflamed ; subsequent 
addition of more powder is then accompanied by inflammatione 
The suitability of the specimen of sodium peroxide should be 
ascertained, as its quality is liable to considerable variation. 
H. W. 
25** 
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The Oxidising Properties of Sulphur Dioxide. I. Iron 
Chlorides. Witit1am Warp.taw, and Francis HERBERT CLEWs 
(T., 1920, 11'7, 1093—1103). 


The Oxidising Properties of Sulphur Dioxide. II. Iron 
Phosphates. Wittiam Warptaw, Sipyzy RayMonp CarTER, and 
Francis Hersert Crews (T., 1920, 117, 1241—-1247). 


Oxydase-like Action of Some Complex Salts of Metals. 
Yusr Surpata and Kerra Surpata (J. Tokyo Chem. Soc., 1920, 41, 
35—53. Compare Colin and Liévin, A., 1919, i, 430).—Using a 
0°0014f-alcoholic solution of myricetin to indicate the oxydase-like 
action, the authors have examined about fifty complex salts of 
cobalt, nickel, copper, zinc, cadmium, chromium, and iron, and find 
that the most reactive salts are those containing strong acid radicles 
or metals which give unstable complex ions in aqueous solution ; 
for example, 1:6-dichlorotetramminecobalt chloride (in 0°001M- 
solution) produces a bright red or purple coloration instantly, 
pentamminecupric sulphate less markedly, dichloroethylenediamine- 
chromium chloride very feebly, and potassium ferro- or ferri- 
cyanide not at all. 

The four factors which operate against the oxydase-like action 
are (1) hydrogen ions, (2) inactive complex salts, (3) hydroxylamine, 
mercuric chloride, and a few other substances, (4) heating at 
80—90°. Valency plays no part, the reaction depending wholly on 
the instability of the salts in water. 

The application of these active complex salts to lacquers hastens 
drying to a marked degree. CHEMICAL ABSTRACTS. 


Salts of Stannic and Plumbic Acids. Hans Zocuer 
(Zeitsch. anorg. Chem., 1920, 112, 1—66).—A study of stannates 
and plumbates was undertaken with the object of elucidating the 
so-called semi-colloidal state, with a critical discussion of which the 
paper opens. The methods for preparing and analysing alkali 
stannates are described. Sodium stannate crystallises from sodium 
hydroxide solutions at ordinary temperatures as the trihydrate. 
Na,Sn(OH),; it is practically insoluble in 7-0.-sodium hydroxide. 
When precipitated by sodium hydroxide at 0° or by alcohol at 0°. 
or ordinary temperatures, it forms the tetrahydrate, 

Na,Sn(OH),,H,0. 
The solubilities of the two hydrates were determined between —5° 
and 50°; that of the trihydrate, the less soluble salt, which may be 
regarded as an “anhydride,” diminishes with increasing tempera- 
ture, whilst that of the tetrahydrate increases. The transition point 
was difficult to determine by the dilatometric method, but from 
the solubility curves appears to be close to —5°. The trihydrate 
‘forms a eutectic with water at —11°, the tetrahydrate at —7°. In 
addition, a third hydrate, approximating to Na,Sn(OH),,18H,0, 
was discovered, which has a transition point to the “ anhydride” at 
1°. The hydrolysis of sodium stannate in aqueous solutions was 


The 
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studied by means of potential measurements. ln normal solutions 
the hydrolysis is about 2°7%, and appears to be complete at a dilu- 
tion of 1/3000. In normal solutions of the stannate the extent of 
hydrolysis gradually increases with time. This phenomenon is dis- 
cussed in connexion with similar observations in the case of other 
colloidal solutions and of solutions of tin tetrachloride. There is no 
evidence of adsorption of alkali by sodium stannate under any 
conditions. 

Lithium stannate forms an “ anhydride,’ Li,Sn(OH),, isomor- 
phous with the sodium salt, and also a dihydrate of this salt, 
Li,Sn(OH),,2H.O. The solubilities of both salts were determined 
between 28° and 80°. The two curves are approximately parallel, 
the solubilities increasing with the temperature; the transition 
point could not be found, but is probably below 100°. Potassium 
stannate forms an “ anhydride,” K.Sn(OH),, and also a mono- and 
di-hydrate of this salt. The solubilities are greater than those of 
the sodium and lithium salts. 

In the course of a long discussion on the chemistry of stannic 
oxide from the colloidal point of view, the following points are 
elucidated. The low crystallisation velocity of the oxide, resulting 
from its slight solubility, facilitates its assumption of the colloidal 
state. The “ageing” of the colloid is accelerated or retarded by 
various influences, particularly by accompanying salts in solution. 
Coagulation, that is, the coalescence of the bounding surfaces of 
the colloidal particles in solution, is retarded by the electrostatic 
charge on the particles. 

The work was also extended to the plumbates. Sodium plumbate 
was prepared by dissolving freshly precipitated lead peroxide, in 
small quantities at a time, in boiling concentrated (8—101) sodium 
hydroxide solution. The salt is very sparingly soluble in this solu- 
tion, and separates in crystals which appear to be isomorphous with 
sodium stannate. Although the analyses of the crystals always 
showed excess of Na,O, their composition is taken to be 
Na,Pb(OH),. Lithium plumbate was also prepared, and appeared, 
from its crystaliine form, to be isomorphous with the sodium salt. 
The properties of plumbic acid are discussed from the colloidal 
point of view. E. H. R. 


Antimony Pentasulphide (Sulphur auratum). F. Kircunorr 
(Zeitsch. anorg. Chem., 1920, 112, 67—-80).—The ordinary golden 
antimony sulphide is described in the literature as consisting of a 
mixture of pentasulphide and trisulphide, with more or less free 
sulphur. The purest form of the substance contains about 8% of 
sulphur, which can be extracted with carbon disulphide or acetone, 
the residue having a composition corresponding with the formula 
Sb,S,. This form is obtained by the action of dilute acids on 
Schlippe’s salt, according to the equation 2Na,SbS,+6HCl— 
Sb,S,+S+6NaCl+3H.S. It is shown in the present paper that 
antimony pentasulphide has no existence, but that golden antimony 
sulphide is a mixture of Sb.S, with from 0 to 50% Sb,S, and a vary- 

25**—2 
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ing amount of free sulphur, according to the method of prepara- 
tion. The compound Sb,S, has been prepared in a pure state from 
zine thioantimonate. The latter salt, Zn,Sb,S,, was prepared by 
the interaction of Schlippe’s salt and zinc chloride. It formed a 
chrome-yellow precipitate, which when dried and ground had a 
bright orange-red colour. The crude substance contained about 
6-7% of extractable sulphur, and after removal of this, its com- 
position corresponded exactly with the above formula. The zinc 
thioantimonate is decomposed by dilute acids according to the 
equation Zn,Sb,8,+6HCl —> Sb,S,+3ZnCl,+H.S.+2H.S. Ana- 
lysis of the orange-red residue from this reaction showed it to have 
the composition Sb,8,, the same as that of the pure extracted 
orange form of golden antimony sulphide. 

The sulphide Sb,S, is to be regarded as a special case of com- 
pounds of the type M,(SbS,),, in which M becomes Sb and 2=y. 
The structural formula suggested for the compound is 


Feta 
ao —_ “pm. For the corresponding sodium salt (Schlippe’s salt) 
=. 


Na—S—S\ 
the structure becomes Na—S———Sb, and a corresponding formula 
Na—S— 
is suggested for the zinc salt. The colour of the compound Sb,S, 
and of the thioantimonates of the heavy metals is attributed to the 
presence of closed ring systems in the structure of these compounds. 
The sodium salt, in which there is no closed ring, is colourless. The 


red antimony trisulphide probably has the structure Sbh—-S~ 


Revision of the Atomic Weight of Bismuth. Analysis 
of Bismuth Chloride. O. Hénicscumip and L. BirckenBacn 
(Zeitsch. Elektrochem., 1920, 26, 403—408).—See this vol., ii, 549. 


The Binary System Lead-Bismuth. W. Heroip (Zezvtsch. 
anorg. Chem., 1920, 112, 131—154).—The limits of the eutectic 
range in the lead—bismuth alloys have been determined by different 
observers, generally by thermal methods, with divergent results. 
These limits have now been investigated by studying the electrical 
conductivity and hardness of the alloys and their microscopic struc- 
ture. Special precautions were taken to obtain uniform specimens 
by careful annealing. The conductivity experiments, which were 
made at 123° and 0°, indicated for the limit of solubility of 
bismuth in lead, 17°5 to 18°5% Bi, and for the solubility of lead in 
bismuth, 1°6% Pb. The interpretation of the results of the hardness 
experiments was uncertain owing to the influence of the treatment 
which any particular sample had undergone on its hardness. The 
hardness—composition curve had a waveform with an inflexion 
corresponding approximately with the eutectic point. The hard- 
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ness of the eutectic does not appear to derive additively from that 
of the two series of mixed crystals. The curve indicates the mixed 
crystal limit on the lead side at about 17—18% Bi. The microscopic 
experiments showed that a sample containing 40% Bi contained no 
trace of eutectic after annealing eight hours at 124°. Alloys with 
more than 40% Bi showed eutectic after thirty hours at 40°. It is 
concluded that the two limits for the eutectic are 40% Bi and 
0°2—0°5% Pb. E. H. R. 


Normal Bismuth Tungstate and Molybdate: their 
Relations to the Corresponding Lead Compounds. 
F. ZamBonini (Gazzetta, 1920, 50, ii, 128—-146).—The author has 
prepared and examined, especially crystallographically, normal 
bismuth tungstate and molybdate, and has subjected the two sys- 
tems, PbWO,- Bi,(WO,), and PbMoO,—Bi,(MoO,),, to thermal 
analysis. 

Normal bismuth tungstate, Bi,(WO,)s, is dimorphous, and crys- 
tallises in (1) the monoclinic system, a:6:c=1°006:1:1°520, B= 
90°34’, D> 8°24, and (2) the tetragonal system, a@:c=1:1°566. 
The latter phase corresponds perfectly with the tetragonal phase 
both of the normal molybdates and tungstates of the elements of 
the yttrium and cerium group, as well as of those of the isomorpho- 
genic elements of the calcium-strontium—barium-—lead group, the 
value of a:c¢ in these compounds varying from 1:1°542 to 1:1°623. 
The monoclinic form is distinctly pseudo-tetragonal, the axial] ratios 
differing but little from 1:1:1°566 and the value of B but little 
from 90°. This monoclinic form exhibits undeniable crystallo- 
graphic resemblances to raspite, the monoclinic form of lead 
tungstate, but the tetragonal bismuth tungstate shows far closer 
resemblances to stolzite, the tetragonal form of lead tungstate. 

Norma! bismuth molybdate. Bi,(MoO,),, was obtained only in the 
tetragonal form, a:c=1:1°5636, Di} 6°07, the crystallographic con- 
stants and the molecular volume differing little from those of the 
molybdates of the cerium metals and of lead. 

Monoclinic bismuth tungstate has m. p. 832°, tetragonal bismuth 
molybdate, m. p. 643°, and lead tungstate and molybdate, m. p. 
1130° and 1065° respectively. For the system Bi,(WO,).— PbWO, 
the melting-point diagram has the form characteristic for binary 
mixtures, either forming no solid solutions or exhibiting extremely 
limited mutual solubility in the solid state. The crystallisation 
curve first falls rapidly from 1130° to a eutectic point at about 813° 
corresponding with about 73 mol. % of Bi.(WO,)., and then rises 
directly to 832°. The system PbMoO,-—Bi,(MoO,), shows auite 
similar behaviour, the crystallisation curve descending rapidly from 
1065° to a eutectic at about 615°, corresponding with about 71°5 
mol. % of Bi.(MoO,).. and then rises directly to 643°. With both 
systems the form of the curve of eutectic arrests indicates that the 
eutectic disappears completely only in the pure components. 

Tr. B.,P. 


ii. 696 ABSTRACTS OF CHEMICAL PAPERS. 


Mineralogical Chemistry. 


Zinc-blende in the Basalt of Biihl, near Cassel. W. Errev 
(Centr. Min., 1920, 273—-285).—Black zinc-blende intimately asso- 
ciated with quartz, and sometimes pyrrhotite or pyrites, occurs as 
enclosures in the basalt. Analyses show it to be of the marmatite 
variety with FeS:ZnS=1:4 and 1:3 in the two analyses respec- 


tively : 
Fe. Mn. Zn. Cd. 8. Gangue. Total. Sp. gr. 
I. 12:28 trace 52-02 — 32-08 3°52 99-90 — 


II. 19-50 trace 48-08 trace 31-79 0-98 100-35 4-033 


The presence of the mineral is attributed to the basalt breaking 
through a mineral-vein and enveloping fragments of the same. It 
is supposed that the original pyrites was largely dissociated to 
ferrous sulphide, which was partly absorbed by the zine sulphide. 
the remainder being represented by the pyrrhotite. L. J.S8. 


Ultrabasite, a New Mineral from Freiberg, Saxony. 
V. Rosickt and J, Srérea-Boum (Zeitsch. Kryst. Min., 1920, 55, 
430-—439; Rozpr. Ceské Akad., 1916, 25, No. 45).-The black 
crystals with metallic lustre and black streak are orthorhombic 
(a:b:c=0°988:1:1°462) with a tetragonal habit. H 5, D 6-026. 
They are associated with quartz, rhodochrosite, galena, and prous- 
tite on gneiss. Analysis gave: 

Sb. Ag. Pb. Cu. Fe. Ge. S. Total. 

4-60 2235 54:16 0-47 0-25 2:20 16-15 100-18 
agreeing with the ultrabasic formula Sb,Ag..Pb.,Ge,S,.._ The finely 
powdered mineral is slowly decomposed by digestion with hydro- 
chlorie or nitric acid, with separation of some sulphur. It is 
readily decomposed by fusion with alkali carbonates and nitrate, 
and the solution gives with the Marsh test a characteristic german- 
ium mirror. Germanium was also detected in cylindrite from 
Bolivia by this method. A rough separation of germanium and 
antimony was effected by carefully acidifying with dilute sulphuric 
acid the solution of the sulphides in sodium sulphide, the bulk of 
the germanium remaining in solution whilst antimony was 
precipitated. L. J. 8. 


Minerals from Tsumeb, S.W. Africa. ©. Puraut (Cenir. 
Min., 1920, 289—296).—Zinciferous tennantite, occurring either 
alone (anal. I, D 4°61) or intimately associated with galena (II), is 
massive, with black colour and greenish lustre and a dark cherry-red 


streak. 


8. As. Sb. Cu. Zn. Pb. 
I. 23°35 17-94 4-66 43-60 9-24 0-22 
IY. 22-68 19-64 4-03 43-19 9-27 0-08 
Fe. Ag. Au. SiO, Total. 
I. 0-03 0-11 0-01 0-97 100-13 


IT. 0-17 n.d, n.d. 0-81 99-85 
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Mimetite occurs in the secondary zone as compact masses and as 
almost colourless, prismatic crystals (anal. III); it is frequently 
altered to bayldonite. Mottramite is abundant as compact or cellu- 
lar masses with sometimes a reniform (IV) or botryoidal (V) sur- 
face. It is dark olive-green, with a pale yellow streak, and is readily 
soluble in hot dilute hydrochloric acid with evolution of chlorine. 
Full details of the method of analysis are given; the results agree 
with 4(Cu,Pb)O,V.0;,2H,O, in which Cu:Pb=1:1. Cuprodes- 
cloizite as crusts of small, dark olive-green crystals showing pyra- 
midal points gave VI, corresponding with 4(Cu,Pb)O,V,O,,H,O, in 
which PbO:(CuO+ZnO)=1:1. A new lead copper arsenate, 
named duftite, forms pale olive-green crusts of small, indistinct 
crystals (resembling olivenite in form) on crystals of azurite. It is 
soluble in hot dilute hydrochloric acid. Anal. VII corresponds with 
2Pb,(AsO,),,Cus(AsO,).,4Cu(OH),. The mineral contains no trace 
of chlorine or phosphoric acid, and consequently it has probably 
not been derived from mimetite, although it is sometimes associated 
with remains of this. 


PbO. CuO. ZnO. MnO. V,O;. As,O;. SiO,. H,O. Total. Sp. gr. 


Il. 67-31 trace — -— — 212 — — 99-76* 6-98 
[V. 54:70 18-75 0-19 trace 21-05 1:25 0-28 3:93 100-15 5-93 
V. 53:33 19:50 0-16 trace 19:20 3:04 0-70 3-92 99°85 5-90 
VI. 54:90 16-27 3-51 trace 21-69 1:36 0-07 2-33 100-13t 6-19 

VIF. 50:10 19:32 0-46 — — 26-01 0-44 2:73 99-81$ 619 
* Incl. PbC}, 9-33 (Cl 1-38). + Also Fe,O, trace. t Incl. CaO 0-75 


L. J. 8. 


Phosphate-bearing Pegmatites from Bavaria. H. LaupmMann 
and H. Steinmetz (Zeitsch. Kryst. Min., 1920, 55, 523—586).— 
Phosphate-bearing pegmatites, similar to those near Limoges in 
France and Branchville in Connecticut, are described from five 
localities in Bavaria. The anhydrous phosphate minerals, fluorman- 
ganapatite, triplite, triphylite, and triploidite, are present as 
original constituents of the pegmatite, and by their alteration by 
thermal waters they have given rise to a great variety of well- 
crystallised hydrated phosphate minerals. The latter include the 
iron (ferrous and ferric) phosphates, dufrenite, beraunite, strengite, 
phosphosiderite, cacoxenite, and vivianite; manganiferous phos- 
phates containing also iron and alkaline earths, such as fairfieldite, 
phosphophyllite, phosphoferrite, xanthoxenite, and kreuzbergite; 
rarely manganese ferrous phosphates of the heterosite-purpurite 
series; simple manganese phosphates are here, however, absent. 
Analyses are given of the following: I, altered triplite from Pléss- 
berg; the fresh material contains P,O,, 34°13%. II, triplite from 
Pleystein. III, triplite from Hagendorf. IV, triphylite from 
Hagendorf. V, strengite as good violet-blue crystals (a:b:c= 
0°8663:1:0°9776) from Pleystein; formula Fe,O,,P,0;,8H,O. VI, 
phosphosiderite as almond -blossom-red crystals (@: 6: ¢ = 
0°5456;:1:0°8905) from Pleystein; formula Fe,O;,P,0,,7H.O. 
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VII, phosphophyllite, a new species, forming colourless or pale blue, 
monoclinic crystals (a: 6:c=1:0381:1:1°:7437, 6=89°32’) with 


P,0,. Fe,0,. FeO. MnO. Li,O. FF. Insol. H,O. Total. 


I. 19-73 —_ 41-60 31-03 — 6-28 1-03 _ —_ 
II. 33-14 — 33°51 2542 — 6°77 046 — —_ 
III. 31:39 — 35°50 28-66 — 7-29 = =60-83 — — 
IV. 4443 — 35°06 11-40 8-59 — 0-60 — — 
V. 38:24 43:40 —- _ — — — 18-89 100-53 
VI. 37-71 44-38 — -- — — — 17-31 99-40 


perfect micaceous cleavage, D 3°081, from Hagendorf; formula 
P,O,,24R”0,4K,0 + 380,Al— OH + 3H,0 or 

3R;P.0, + 2AIOH-SO, + 9H,0. 
VIII, phosphoferrite, a new species, from Hagendorf, occurring as 
cloudy-white or greenish, crystalline masses with greasy lustre, 


P,0;. SO. Al,0,. FeO. CaO. MgO. K.O. Ign. Insol. Total. 
VIL. 25°85 917 612 13:55 5-12 12-04 $50 13-17 3-66 98-09* 


VIII. 35-10 0-75 0-61 40°35 5-30 6-20 0°55 467 1-94 — ft 
* Including BaO 0-91. ¢t Also MnO 2-46, Na.O 0-25, SiO, 1-03. 


D 3156. Formula H,PO,,3P0,,44R” or H,Ry’(PO,).. The 
primary apatite contains P,O; 42°61, MnO 4°93, and no chlorine, 
and is therefore described as fluormanganapatite. Kreuzbergite, a 
new species from the Kreuzberg at Pleystein, forms small, colour- 
less to pale yellow, orthorhombic crystals (a:b :c=0°3938:1: 
0°5261), D 2°139, and consists essentially of hydrated aluminium 
phosphate with some iron, calcium, and manganese. Xanthozenite, 
a new species from Rabenstein, occurring as small, wax-yellow, 
monoclinic crystals, D 2°844, intimately associated with dufrenite 
and cacoxenite; it is a basic ferric phosphate (P,O,, 32°61; loss on 
ignition, 16°10%) with some manganese and calcium. L. J. 8. 


Pickeringite from Opalbanya, Hungary. Vixror Zsivny 
(Zeitsch. Kryst. Min., 1920, 55, 629—63i).—Yellowish-white, 
fibrous material with silky lustre gave (also traces of MnO, Na,O. 
NHs, P,O;) : 

SO, Al,O;. Fe,0,. MgO. CaO. FeO. 4H,O. Total. 
36-62 9-52 4-04 4-06 0-70 0-23 45-42 100-59 


agreeing with the usual formula, (Al,Fe).(Mg,Ca,Fe)(SO,),,22H,0. 
Together with other sulphates, the mineral is of recent formation 
in the levels of the opal mines, having been formed by the decom- 
position of the small crystals of iron-pyrites present in the hypers- 
thene-andesite matrix of the opal. L. J. §. 


Minerals from Madagascar and the Urals. Revf 
Cuartes Sasor (Thése, Univ. Geneve, 1914, 1—138; from Jahrb. 
Min., 1920, i, Ref. 138—142).—Crystallographic and optical deter- 
minations, usually with analyses, are given for a number of 
minerals. Most of the data have been previously published (Duparc, 
A., 1910, ii, 221; 1913, ii, 782; 1914, ii, 664, etc.), but the following 
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8, analyses appear to be new. I, Muscovite, plumose mica, from Am- 
ch patsakana, Madagascar. II, Spessartite crystals from Takovaya, 
Urals. Blue apatite, occurring with rubellite and felspar at 
Antsongombato, Madagascar, gave: P,O;, 40°09; CaO, 54°45; 
MnO, 1°80; Cl, 0°20; F [3-46]; D 3°2013. 
; SiO..  Al,O,. FeO, FeO. MnO. a0. 
; i I. 44-35 37-40 -— 5-30 0-30 0-19 
) j TI. 35-12 20-40 2-06 6-78 33-16 2-10 
a b Mg0O. K,O. H,O. Total. Sp. gr. 
: I. 1-67 5-94 5-29  100-44* 2-8908 
i TT. 0-15 — — 99-77 — 4-1577 
3 if * Also TiO,, Na,O traces. 
L. J. S. 


Optical Characters of Epidote. M. Goxpscutac (Tsch. 
Min, Mitt., 1917, 34, 23—60; from Jahrb. Min., 1920, i, Ref. 
135—137).—-Optical determinations were made on clinozoisite and 
epidote from various localities, and the results correlated with the 
chemical composition (percentage of ferric iron reckoned as an iron- 
epidote molecule). The following new analysis, by KaRro.ine 
Lupwic, is given of epidote from Pfarrerb, Zéptau, Moravia: 


. SiO,. Al,0,. Fe,0; FeO. CaO. MgO. 4H,O. Total. 
38:34 2611 967 1:07 23-93 0-34 nd. 99:46 


L. J. 8. 


ee 
: » 


Andesine from Hohenstein, Kremsthal, Lower Austria. 
O. Grosspietscn (Sitzwngsber. Akad. Wiss. Wien, 1918, 127, 
439—447; from Jahrb. Min., 1920, i, Ref. 132).—Analysis of 
erystals gave: 


SiO,. Al,Q,. Fe,O,. CaO. MgO. Na,O. Ign. Total. Sp. gr. 
59-98 24-67 0-54 7:26 trace 7:36 0-09 99:90 2-67 


corresponding with Ab,;An,,. The optical constants are given. 
L. J. S. 


Analytical Chemistry. 


Qualitative Chemical Analysis. V. Macri (Boll. Chim. 
Farm., 1920, 59, 385—-389).—The author gives a scheme accord- 
ing to which the metals are detected approximately in the opposite 
order to that of the method commonly employed, one advantage 
of this procedure being that it allows of the use of fixed alkalis or 
their salts. [See /. Soc. Chem. Ind., 1920, November. | 
a SS 
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The Analysis of Aqueous Solutions with the Aid of the 
Refractometer. Max pe Crinis (Zeitsch. physiol. Chem., 1920, 
110, 254—265).—The refractive index of salt solutions which do 
not manifest the phenomenon of molecular attraction is in direct 
linear proportion to the percentage of the concentration of the 
salt in the solution. On establishing this relation between the 
refractive index and the concentration of a solution, it is possible 
to calculate the percentage of the concentration by means of the 
formula y= (n)DX%—1°33320)/b (nDXN%=refractive index of X% 
solution, 5=refractive index of 1% solution of the same salt, 
1°33320 = refractive index of distilled water). The refractive index 
of a mixture of equal parts of various salt solutions is equal to 
the sum of the refractive indices of the solutions which make it 
up. If by mixing these salts some substance is precipitated, the 
refractive index of the precipitated salt can be obtained by sub- 
tracting the refractive index of the remaining solution from the 
sum of the refractive indices of the component solutions. The 
ion content of the aqueous solution can therefore be calculated, as 
follows: P=(nDRX%—nDOX%)/K. P=percentage; nDRX%= 
refractive index of X%%-solution obtained by calculation ; »DOX%= 
refractive index observed after precipitation; A =nDR1%- 
nDO1% of a 1% solution. Ss. S. Z. 


A Simple Method for Titrating Electrometrically to a 
Desired End-point in Acid-alkaline Reactions. P. E. 
Kuopstec (Science, 1920, 52, 18-——19).—The hydrogen electrode 
can be utilised to compare a known standard solution with one 
of unknown p, value. From the curves of Sérensen (Hrgebn. 
Physiol., 1912, 12, 393) or the formule of Clark and Lubs (A.., 
1916, ii, 44) is selected the solution with p,, value corresponding 
with the point to which it is desired to titrate. This solution is 
placed in connexion (by means of a bridge of potassium chloride 
solution) with the unknown, each being provided with a hydrogen 
electrode. The two electrodes are connected by a tapping key 
and high-resistance galvanometer. Titration to an end-point is 
effected by merely adding solution until, on tapping the key, no 
deflection is observed, showing equal hydrogen-ion concentrations in 
the two solutions. The accuracy is limited by that of the p, value 
of the standard solution. CHEMICAL ABSTRACTS. 


The H-ion Concentration of some Standard Solutions at 
Various Temperatures. L. E. Waxrsum (Biochem. Zeitsch.. 
1920, 107, 219-228; Compt. rend. Soc. Biol., 1920, 88. 
707—709).—The H-ion concentration of mixtures of glycine and 
sodium hydroxide, borate and hydrochloric acid, and borate and 
sodium hydroxide increases with increased temperature between 
10° and 70°. The reverse is the case with a citrate and sodium 
hydroxide mixture. In the former three mixtures, the alteration is 
more marked in the alkaline mixtures, but diminishes with the 
diminution of the alkalinity of the mixtures. Ss. 8. Z. 
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Use of Ethyl Ether in Iodometric Estimations. L. Grerer 
(Mitt. Lebensmittelunters. Hyg., 11, 67—68; from Chem. Zentr., 

1920, iv, 354).—Commercial ethyl ether can liberate large quantities 
of iodine in consequence of the presence of peroxidised substances. 
Such ether should be dehydrated with calcium chloride and sub- 
jected to prolonged treatment with metallic sodium, or shaken 
with concentrated alkali thiosulphate, rapidly dried over calcium 
chloride, and distilled. H. W. 


Extensive Employment of Arsenious Acid in Volumetric 
Analysis. Kk. Namias (Giorn. chim. ind. applicata, 1920, 2, 
176).—A reply to de Bacho (this vol., ii, 188). 
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Application of the Thermal Conductivity Method to the 
Analysis of Complex Mixtures of Gases. E. k. Weaver 
and P. E. Paumer (/. /nd. Eng. Chem., 1920, 12, 894—899).— 
The thermal conductivity method can only be applied quantita- 
tively when the probable identity and amounts of constituents 
likely to be present in a gaseous mixture are known. For estim- 
ation of a constituent by comparison with a standard gas, air is 
the most suitable standard for mixtures with low conductivity, 
and hydrogen for those with high conductivity. This is suitable 
for estimating hydrogen in air, the relative proportions of hydrogen 
and ammonia in gases for synthetic ammonia processes, and impuri- 
ties in hydrogen. In other cases, such as the estimation of chlorine, 
hydrogen chloride, sulphur dioxide, acetylene, and water vapour 
in various gaseous mixtures, the results are calculated by com- 
paring the conductivities before and after a chemical reaction. 
Thus, the total amount of atmospheric gases in a hydrogen-filled 
balloon may be estimated by applying the method before and after 
the reaction of the oxygen with the hydrogen. Similarly, methane 
in air may be estimated by the difference in the results obtained 
before and after passing the air over hot copper oxide. Another 
modification is to add a gas to a mixture prior to the reaction. 
For example, in estimating oxygen in flue gas, hydrogen is first 
added, and the oxygen removed by combustion. The difference 
in the conductivities of the residual excess of hydrogen and 
nitrogen in the mixture is too small to affect: the accuracy of the 
results for oxygen. In like manner, successive combustions with 
oxygen and hydrogen may be used for certain mixtures, as, for 
example, in estimating carbon monoxide in the presence of large 
amounts of hydrogen. C. A. M. 


Estimation of Chlorine in Blood. M. Ropition (Presse 
méd., 28, 85—86; from Chem. Zentr., 1920, iv, 315—316). 
—A solution of trichloroacetic acid (1:5; 15 c.c.) is added slowly 
and with stirring to an equal volume of the well-centrifuged serum, 
and the mixture is passed through a folded filter. 11-7 c.c. of the 
filtrate (a portion is reserved for the estimation of carbamide) are 
treated with W/10-silver solution (10 c.c.), distilled water 
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(50—60 c.c.), and finally with ferric alum solution (10 c.c.); the 
mixture is thoroughly agitated and titrated with V/10-ammonium 
thiocyanate solution until the red coloration persists. H. W. 


A New Method for the Estimation of Bromine. 
G. Hartwicn (Biochem. Zeitsch., 1920, 107, 202—206).—The 
urine is incinerated with sodium carbonate and acidified with 
sulphuric acid. Chlorine water is added and the liberated bromine 
is extracted with chloroform. The bromine is calculated from the 
quantity of chlorine used up. 347 Mg. of sodium bromide were 
estimated by this method in 100 c.c. of bromine-free urine with 
an error of about 3%. 8. 8S. Z. 


Use of Barcroft’s Differential Apparatus. R. WerrHeimer 
(Biochem. Zeitsch., 1920, 106, 1—11).—Replacement of Barcroft’s 
formula (A., 1908, ii, 319, 529) by that of Miinzer and Neumann 
(A., 1917, i, 520) gives for the gas volume a value higher by about 
0-5%, or, if the barometric pressure is corrected for the pressure 
of the water vapour, lower by about 0°4%. Use of Barcroft’s 
formula and neglect of the water-vapour pressure correction is 
hence recommended. Determination of the constants of the 
apparatus is described. oe me 


Investigations on Alveolar Gas Pressures by a New 
Method. Pius Supersaxo (Biochem. Zeitsch., 1920, 106, 56—82). 
—The author has tested a new method, devised by Asher, for 
investigating alveolar air which permits of the estimation of both 
the carbon dioxide and the oxygen. The analysis is carried out 
by means of the Bunte burette, and as it requires 100 c.c. of air, 
Haldane and Priestley’s method (A., 1905, ii, 400) is modified so 
as to yield increased quantities of the alveolar air. The method 
is fully described. T. H. P. 


Estimation of Neutral Sulphur in Urine. Pau Liesesny 
(Biochem. Zeitsch., 1920, 105, 43—48).—Estimation of the 
sulphur in sulphosalicylic acid solution by precipitation as 
benzidine sulphate was found to yield results 8—10% in excess of 
the true value, owing to the presence of sulphur compounds in 
the gas employed as source of heat during the operations. The 
author has therefore modified Raiziss and Dubin’s method of 
estimating the total sulphur in urine (A., 1914, ii, 671), use being 
made of an electric combustion furnace. The total sulphates in 
urine may be estimated by Rosenheim and Drummond’s method 
(A., 1914, ii, 485), the difference between total sulphur and total 
sulphates representing neutral sulphur. 7 


Volumetric Method for the Estimation of Acids and 
Bases which yield Insoluble Salts. Hans Tu. Bucnersr 
(Zeitsch. anal. Chem., 1920, 59, 297—302).—For the estimation 
of sulphuric acid, the hot solution containing the latter is titrated 
with N-barium chloride until the precipitation of barium 
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sulphate appears to be complete. A small portion of the solution 
is then filtered, and the filtrate divided into two portions, which 
are tested with a drop of barium chloride solution and a drop of 
dilute sulphuric acid respectively. If a precipitate is obtained 
with barium chloride, the titration is continued, and the solution 
again tested after filtration. In this way, the amount of barium 
chloride necessary for the precipitation of the sulphuric acid is 
ascertained approximately. The titration is then repeated on a 
fresh portion of the original solution, the final titration being 
made with /10-barium chloride solution. Similar methods of 
titration may be used for the estimation of calcium (as oxalate), 
magnesium (as ammonium magnesium phosphate), etc. 


W. P. S. 


A Little-known Still-head for Kjeldahl Distillation. 
A. Prance (Chem. Zeit., 1920, 44, 681).—To guard against froth- 
ing over during distillation of ammonia when estimating nitrogen 
by the Kjeldahl process, the glass tube leading from the distillation 
flask to the receiver is inclined in an upward direction for some 
distance from the safety bulb. This gives additional security 
should the bulb become filled with froth. E. H. R. 


The Technique for the Estimation of the Residual 
Nitrogen in Blood. Jou. Frici (Biochem. Zeitsch., 1919, 101, 
62—73).—A theoretical paper. Folin and Wu’s method (A., 1919, 


ii, 308) is considered an improvement on other methods. 
8. 8. Z. 


Colorimetric Estimation of Ammonia, Nitrites, and 
Nitrates. I. M. Kottrnorr (Pharm. Weektlad, 1920, 57, 
1253—-1264).—In addition to the difficulty that colorimetric deter- 
minations are not accurate to within 5 to 10%, irregularities occur 
in practice from the influence of such factors as the quantity of 
reagent, the temperature, the time, the presence of retarding sub- 
stances, etc. In the quantitative estimation of traces of ammonia 
by means of Winkler’s reagent, which will detect 0°l1 mg. NH, 
per litre, time was not found of great importance, the colour 
being at its maximum for different concentrations of the reagents 
after fifteen minutes in all cases. The quantity of reagent used 
has a marked effect, 0°3 c.c. of Winkler’s reagent producing the 
same colour with 50 c.c. of a solution containing 0°6 mg. NH, 
per litre as 0°5 c.c. produced with the same volume of a solution 
containing 0-4 mg. NH, per litre. The strongest colour was 
obtained by adding 0°5 c.c. of the reagent to 50 c.c. of the 
ammoniacal solution. The presence of excess of potassium iodide 
depresses the sensitiveness enormously; the presence of 0°3 c.c. 
N-KI with 1 c.c. of the reagent and 50 c.c. of a solution contain- 
ing 10 mg. NH, per litre reduced the colour to equality with that 
given by 50 c.c. of a solution containing 0°35 mg. NH, with 1 c.c. 
of the reagent, whilst 0-6 c.c. V-KI prevented the formation of the 
colour completely. The influence of a small excess of potassium 
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iodide varies with the concentration of the reagents. Bromides and 
thiocyanates have a preventive effect, although not so great as 
iodides. Chlorides have very little effect unless in large quantity. 
Sulphates have little effect on the colour, but hasten the separation 
of the orange precipitate. Secondary phosphates weaken the 
colour, whilst addition of excess of alkali hydroxide inhibits it 
entirely, as also does cyanide. A very satisfactory reagent, cap- 
able of detecting 0-1 mg. NH, per litre, is mercury sodium 
chloride in weak alkaline solution, which gives a white opalescence 
permitting of nephelometric estimation. 

The recent work of Frederick (A., 1919, ii, 371) and Massink 
(Water, 3, 89) on the phenol-sulphuric acid method of estimating 
nitrates is examined, and the influence of traces of chlorides 
shown by Massink to be necessary is confirmed, although the quanti- 
tative effect is greater than Massink stated. The test is best 
carried out by adding to the working solution 0°5 c.c. V-NaCl, 
evaporating to dryness, adding to the residue 2 c.c. of phenol- 
sulphuric acid, and warming for twenty minutes on the water- 
bath. The liquid is then diluted and rendered ammoniacal 
according to the procedure of Frederick. In the new form, the 
reaction is quantitative, the colour being proportional to the 
amount of nitrate present. Nitrites have very little effect on the 
reaction in this form. The brucine-sulphuric acid method was 
also examined, but no quantitative results could be obtained. 

The Griess-Romijn method for the colorimetric determination 
of nitrite is also examined, and modifications are recommended. If 
100 c.c. of the reagent be added to 50 c.c. of the solution under 
test, and the mixture warmed to 55—60° for five minutes, the 


maximum colour is reached at once on cooling. Since alkalis 
inhibit strongly, a hard water should first be made acid with acetic 
acid. S. 1. L. 


Estimation of Ammonia in Urine, in Serous Liquids, 
and in the Oxidised Liquid of the Kjeldahl Method. Arnoitp 
Haun and EtisaBetH Koorz (Biochem. Zeitsch., 1920, 105, 
220—228).—-Using Hahn’s modification of the Kriiger, Reich, and 
Schittenhelm method, all the ammonia is expelled in five minutes 
from a solution containing 0:04 gram of ammonia as ammonium 
sulphate, 25 c.c. of water, 10 grams of sodium chloride, 1 gram 
of sodium carbonate, and 30 c.c. of 96% alcohol if the distillation 
flask is heated in a boiling-water bath and the distillation is carried 
out in the maximum vacuum given by a water pump. Under 
these conditions, carbamide (2 grams) yields no ammonia. Cool- 
ing of the receiver containing the standard acid for absorbing the 
ammonia is found to be unnecessary. Methods based on the above 
results are given for the estimation of ammonia in urine either 
free from, or containing, protein, in blood serum, and in the 
decolorised acid liquid of the Kjeldahl method. A_ special 
indicator containing sodium alizarinsulphonate and methylene-blue 
is used for titrating the alcoholic V/100-acid used in the case of 
blood serum. =. BF. 
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The Conductometric Titration of Phosphoric Acid and 
its Salts. I. M. Kotrnorr (Zettsch. anorg. Chem., 1920, 112, 
165—171).—Phosphoric acid behaves as a strong acid, and cannot 
be titrated conductometrically in concentrated solution (compare 
this vol., ii, 420). In dilute solution it can be titrated in exactly 
the same way as a mono- or di-basic acid, the first equivalent 
point being very sharp, the second less distinct. The conducto- 
metric method of titration has the advantage over the indicator 
method that indicators give indistinct end-points in very dilute 
solutions of phosphoric acid. Secondary phosphates, for example, 
Na.HPO,, can be titrated with acids when the concentration is 
less than 0°01 molar. When the concentration is greater, the 
break in the conductivity curve at the point corresponding with 
primary phosphate is indistinct, owing to the dissociation of phos- 
phoric acid. Secondary phosphates cannot be titrated with alkali, 
on account of the hydrolysis of the tertiary phosphates. Dilute 
solutions of pyrophosphates can be satisfactorily titrated with acid 
to the secondary salt. The break corresponding with the tertiary 
salt is indistinct. E. H. R. 


Estimation of Carbon Dioxide in Alkali Hydrogen 
Carbonates in the Presence of Carbonates. WILHELM 
HaRTMaNnn (Zeitsch. anal. Chem., 1920, 59, 289—297).—When a 
mixture of sodium hydrogen carbonate and sodium carbonate is 
mixed with 70% glycerol solution (7 c.c. for each 0°1 gram of 
carbonate) and heated at 115° for ten minutes, the whole of the 
carbon dioxide in the hydrogen carbonate is liberated, and, after 
being passed through suitable drying apparatus, may be collected 
in an ordinary potash bulb and weighed. At the end of the ten 
minutes the temperature should be lowered to 100°, and a current 
of air passed through the apparatus to convey the carbon dioxide 
into the potash bulb. If the same mixture is then heated at 190° 
for five minutes, two drops of water now added, and the heating 
continued for a further ten minutes, the carbonate is decomposed, 
and the resulting carbon dioxide may be collected and weighed. 
In most cases, the greater part of the water evolved with the 
carbon dioxide may be separated by means of a short reflux 
apparatus, but when ammonium salts are present, a vessel con- 
taining sulphuric acid must be used for drying the gas and 
removing the ammonia. W. P.S. 


The Conductometric Estimation of Carbonic Acid and 
its Salts. I. M. Kotrnorr (Zeiisch. anorg. Chem., 1920, 112, 
155—164).—Solutions of carbonic acid, from 0°0015 to 0°02 mol. 
in strength, can be titrated conductometrically with alkali. The 
conductivity straight-line curve becomes steeper after the form- 
ation of the hydrogen carbonate, and again steeper after the 
formation of the normal carbonate. The breaks in the curve, 
however, are not sharp, especially in very dilute solutions, in 
which, owing to the considerable hydrolysis of the carbonate, the 
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straight-line portions become rounded into a continuous curve. 
The sharpness of the titration can be gy increased by having 
present an excess of calcium salt (calcium chloride) to precipitate 
the carbonate as it is formed. Time must be allowed during the 
titration for the precipitation of the calcium carbonate. 

Carbonic acid cannot be titrated with carbonate to the hydrogen 
carbonate conductometrically, because the angle between the two 
portions of the curve is too obtuse. On the other hand, carbonate 
can be titrated with acid. According to the dilution, the con 
ductivity may fall (in dilute solution) or rise (in stronger solutions, 
above 0-1) up to the hydrogen carbonate point. From this 
point, which is not sharp, to the neutral point, the conductivity 
inereases gradually, and at the neutral point there is a sharp rise. 
The neutral point is very sharp in extremely dilute solutions. 
Free alkali hydroxide can be estimated in presence of carbonate 
by titration with acid if not present in too small an amount. The 
amount of hydrogen carbonate in carbonate can be determined by 
titration with alkali or acid, but its amount must not be too small, 
or the direction of the corresponding portion of the curve cannot 
be determined with sufficient accuracy. A very weak acid, such 
as boric acid, can be titrated in presence of sodium carbonate with 
alkali hydroxide with satisfactory results. E. H. R. 


‘Microchemical Reactions of Radium; its Differentiation 
from Barium by Iodic Acid. G. Denicis (Compt. rend., 1920, 
171, 633—635).—Radium salts give results identical with those 
of barium salts in the microchemical tests where hydrofluosilicic 
acid, oxalic acid, tartaric acid, potassium ferrocyanide, potassium 
tartrate, ammonium cyanurate, or ammonium phosphomolybdate 
in ammoniacal solution are used respectively as reagents. Iodic 
acid can be used, however, under certain conditions to differentiate 
between the salts of these two metals. If the concentration of 
the solution does not exceed 0°3%, radium and barium salts give 
typical and distinct microcrystalline precipitates with a 10% 
solution of iodic acid. W. G. 


Titrations with Surface-active Substances as Indicators. 
II. Estimation of Acidity with Capillary-active Substances 
of Alkaline Nature. Witaetm WinpiscH and Watraer Dierricn 
(Biochem. Zeitsch., 1919, 100, 130--147. Compare this vol.. 
ii, 48).—Salts of substances of an alkaline nature, such as quinine 
hydrochloride, veratrine hydrochloride, eucupine dihydrochloride, 
were used as indicators in acidimetric titrations, according to 
Traube’s method, by changing the surface tension of the indicator. 
Eucupine dihydrochloride was found to be as sensitive as decoic 
acid is in alkalimetry. With this indicator, it is possible to carry 
out graduated titrations of a strongly dissociated acid in the 
presence of a primary phosphate in varying proportions. By this 
method, the amphoteric reaction of mixtures of primary and 
secondary phosphates can also be demonstrated. S. 8. Z. 
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Titrations with Surface-active Substances as Indicators. 
III. Investigation of Carbonates and Phosphate-Carbonate 
Mixtures by Utilising Surface-active Indicators of Acid and 
Alkaline Nature. Witnetm Winpiscnh and Wattuer D1eTricu 
(Biochem. Zeitsch., 1919, 101, 82—109. Compare this vol., ii, 48, 
and preceding abstract).—The carbonates and hydrogen carbonates 
of potassium and sodium react alkaline with eucupine dihydro- 
chloride as a surface tension indicator; those of magnesium react 
less alkaline than the above, but more alkaline than calcium normal 
and hydrogen carbonates. When these carbonates are mixed with 
primary potassium phosphate in the cold, the two substances react 
until a certain equilibrium is attained, showing the same order of 
alkalinity as the above. This is obtained with the alkaline surface 
tension indicator, eucupine dihydrochloride, as well as with the 
acid surface tension indicator, sodium undecoate. When heated, 
ihe alkali carbonates have the same influence on the primary phos- 
phate as alkali hydroxide. The action of magnesium and calcium 
hydrogen carbonates on the primary phosphate under these con- 
ditions is complicated. The alkaline action of the alkaline earth 
hydrogen carbonates is proportionately greater when small 
quantities are used than when larger ones are employed. 

S. 8. Z. 


Estimation of Potassium as Perchlorate, and the Separa- 
tion from Sodium, etc. R. Lerrcn Morris (Analyst, 1920, 45, 
349—368).—A critical examination of the perchlorate method for 
the estimation of potassium, together with suggestions as to the 
most suitable forms of apparatus. The potassium salt solution 
should be evaporated three times with perchloric acid, and in the 
final evaporation taken practically to dryness. The residue is 
treated with 10 c.c. of wash liquid (100 c.c. of 98% by vol. alcohol 
and 1 ¢c.c. of 20% perchloric acid), stirred occasionally for fifteen 
minutes when sodium is present, and the liquid then decanted 
through a weighed Gooch crucible containing asbestos. When 
only potassium is present, the precipitate is rinsed directly on to 
the filter with a small, measured quantity of the wash liquid. If 
sodium is present, the basin containing the precipitate from the 
first decantation is heated slightly to evaporate the alcohol, the 
precipitate dissolved in a small quantity of water, the solution 
evaporated to dryness, the precipitate treated with 10 c.c. of wash 
liquid, the latter decanted on to the filter, and the precipitate 
transferred by using 10 c.c. of the filtrate. Finally, the pre- 
cipitate is washed on the filter by a measured volume of wash 
liquid, the crucible and its contents dried at 130° to 150° for one 
hour, cooled in a desiccator for one hour, and weighed. The 
weight is taken as being constant when, on washing with 3 c.c. of 
liquid, the difference between successive weighings does not exceed 
("2 mg. When much phosphoric acid is present, the evaporation 
with perchloric acid should not be to dryness, but to a moist, pasty 
condition ; the residue is then treated with 15 o.c. of 98% alcohol, 
and finally washed with the wash liquid. Calcium, iron, 
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aluminium, and barium do not interfere, and magnesium is also 
without effect provided that the evaporation with perchloric acid 
is not carried to dryness. Organic acids tend to char during the 
evaporation, and when they are present it would seem preferable 
to separate the potassium previously by the cobaltinitrite method. 
In the case of sulphates, the sulphuric acid should be removed by 
treatment with barium chloride, but it is not necessary to remove 
the slight excess of barium chloride used. W. P. S. 


The Precipitation of the Calcium Group and Magnesium. 
I. M. Koutnorr (Pharm. Weekblad, 1920, 57, 1229—-1234).—The 
sensitiveness of ammonium carbonate, as usually used for the pre- 
cipitation of Group IV in presence of ammonium chloride, leaves 
much to be desired. Ammonium carbonate in the cold gives no 
precipitate with solutions containing less than 25 mg. of calcium 
per litre, and at that concentration the precipitate is visible only 
after fifteen minutes. The sensitiveness is greater at the boiling 
point; in presence of free ammonia, a concentration of 5 mg. 
of calcium per litre, shows a precipitate in boiling ammoniacal 
solution. Ammonium chloride renders the reaction much less 
sensitive. The same conclusions are found to hold for strontium 
and barium, the latter being least sensitive to ammonium 
carbonate, as would be expected from the solubilities of the 
Group IV metal carbonates. . 

Sodium carbonate is found to be a much more sensitive reagent, 
giving precipitates at the boiling point from solutions containing 
only 1 mg. of calcium, 3 mg. of strontium, or 5 mg. of barium per 
litre. The use of sodium hydroxide and carbonate together is 
recommended to ensure complete precipitation of magnesium, which 
can be removed by the chromate method and reprecipitated with 
ammonium phosphate. Considerable excess of these reagents is 
not harmful to the reaction, as the ammonia set free from the 
ammonium chloride present has no tendency to prevent 
precipitation of the magnesium. m 2. oe 


Estimation of Calcium and Magnesium in Different 
Saline Solutions. E. Canars (Compt. rend., 1920, 171, 
516—518).—If to a solution containing calcium, magnesium, iron, 
and aluminium salts, just acidified with sulphuric acid, sodium 
phosphate is added and the solution made alkaline with ammonium 
hydroxide, it is possible to retain the whole of the calcium and 
magnesium in solution by acidifying with acetic acid and shaking 
vigorously for several minutes. W. G. 


Detection of Magnesium. Fritz Eisentonr (Ber., 1920, 53, 
|B], 1476—1477).—Five c.c. of a solution of alkannin in alcohol 
(96%) are treated with a drop of 2.V-ammonium carbonate solution. 
which does not cause any change in colour, and then with a drop of 
the neutral salt solution ; the presence of magnesium, strontium, or 
manganese is denoted by the development of a bluish-violet colora- 
tion which becomes pale red after acidification with one or at most 
two drops of 2V-hydrochloric acid; subsequent addition of the 
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same number of drops of 2V-ammonium carbonate svlution restores 
the bluish-violet colour only if magnesium is present. If the latter 
is present as magnesium ammonium phosphate, the salt is dis- 
solved in 2N-hydrochloric acid, and a drop of this solution is added 
io the alkannin tincture; further addition of 1—2 drops of ammon- 
ium carbonate causes the appearance of the bluish-violet colour if 
magnesium is actually present, whilst otherwise the original colour 
of the tincture is restored. It is essential that the alcoholic solution 
should not: become diluted with water, since in this case the 
ammonia hydrolytically produced gives a blue coloration. H. W. 


The Acidimetric Estimation of Heavy Metals in their 
Salts. I. M. Kotrnorr (Zeitsch. anorg. Chem., 1920, 112, 
172--186).—Experiments were made to determine with what degree 
of accuracy the salts of heavy metals which form insoluble hydr- 
oxides can be titrated with alkali hydroxides, either by the con- 
ductometric method or with the help of indicators. The statement 
of Harned (A., 1917, ii, 272) that magnesium sulphate can be 
estimated conductometrically by titration with barium hydroxide 
was confirmed. Satisfactory results were also obtained by precipi- 
tating the magnesium hydroxide with excess of standard alkali, 
filtering, and titrating back with standard acid. The conducto- 
metric method gave unsatisfactory results when zinc sulphate was 
titrated with sodium or barium hydroxide, owing to the precipita- 
tion of basic salt. Better results were obtained by titrating sodium 
hydroxide with zine sulphate. In the case of copper sulphate also, 
the formation of basic salt interferes with the titration, and satis- 
factory results could not be obtained. Mercuric chloride can be 
titrated conductometrically with accuracy by running the solution 
into sodium hydroxide solution, which should not be stronger than 
0°01N. In the case of aluminium salts, when these are titrated with 
sodium or barium hydroxide, a sharp break in the conductivity 
curve is not obtained at the neutral point, but there is a very sharp 
break at the point where the formation of aluminate is complete. 
Aluminium hydroxide behaves, therefore, as a mono-basic acid. 
Aluminium sulphate or alum can be titrated with sodium hydroxide 
at the boiling temperature in presence of excess of barium nitrate, 
using phenolphthalein as indicator. Slight excess of alkali is run 
in and titrated back with acid. The results are accurate. 


E. H. R. 


Use of Diphenyl Derivatives in Qualitative Analysis. 
F. Fete. (Chem. Zeit., 1920, 44, 689—-690).—Benzidine and other 
diphenyl derivatives yield intense blue colorations with manganic, 
ceric, cobaltic, and thallic compounds. For the detection of traces 
of the latter their solution is rendered alkaline with sodium hydr- 
oxide solution prepared with ordinary tap water (the presence of 
calcium carbonate is advantageous since it occludes the traces of 
metallic hydroxides), the mixture filtered, and the filter then 
treated with a drop of benzidine acetate solution. The test will 
detect the presence of 1 part of manganese in 125 million parts of 
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solution. Thallic compounds even give a blue coloration with the 
reagent without previous treatment with alkali; cobalt salts must 
be heated with alkali solution to obtain the pink hydroxide before 
the reaction with benzidine can be obtained. In the case of iron 
the blue coloration is not obtained when all the iron has been 
precipitated from solution by alkali. W. P.S. 


Electro-analytical Separation of Nickel (Cobalt) from 
Arsenic. N. Howsrt Furman (J. Amer. Chem. Soc., 1920, 42, 
1789—1793).—Nickel may be quantitatively separated from salts 
of arsenic acid in ammoniacal solution by the electric current. 
Cobalt on deposition carries down arsenic, whereas the nickel pre- 
cipitate is free from arsenic. If the two metals are deposited 
simultaneously, arsenic may or may not be deposited, according to 
the conditions. J. R. P. 


Volumetric Methods for Estimating Tin. J.G.F. Drucr 
(Chem. News, 1920, 121, 173—175).—Stannous tin may be more 
accurately estimated by a volumetric method in an acid solution. 
Titration with standard iodine solution in the presence of hydro- 
chloric acid gives satisfactory results with stannous chloride, inor- 
ganic stannochlorides, and stannochlorides of aliphatic amines, but 
is less suitable for aromatic amine compounds, which have a tend- 
ency to darken during the titration, and so obscure the end-point. 
For the titration of stannous chloride with potassium permanganate 
solution, the hydrochloric acid should be kept as low as possible by 
dissolving the salt in dilute sulphuric acid, and titrating the 
solution as rapidly as possible. Potassium dichromate is usually 
less trustworthy as a reagent for the titration. C. A. M. 


Estimation of Zirconium. Mervin S. Sirs and C. Jamgs 
(J. Amer. Chem. Soc., 1920, 42, 1764—1770).—Zirconium is pre- 
cipitated by selenious acid from a boiling solution acidified with 
hydrochloric acid. The basic selenite on ignition leaves zirconia. It 
is shown that this method gives satisfactory results in the estima- 
tion of zirconium in a pure salt, in the separation of zirconium 
from aluminium and rare earths, and from iron when the amount 
of ferric oxide in the combined oxides of iron and zirconium does 
not exceed 10%. Titanium is precipitated with zirconium, and a 
correction must be applied in this case or the precipitation carried 
out in presence of excess of hydrogen peroxide, when zirconium 
alone is precipitated. If phosphates are present the zirconium 
phosphate in the ammonia precipitate is insoluble in hydrochloric 
acid, and must be fused with sodium carbonate, boiled with water, 
and the residue dissolved in hydrochloric acid and added to the 
main solution. A method for the analysis of zirconia ore is 
described. 7. R. P. 


Estimation of Antimony in Lead-Antimony Alloys. 
L. Berrraux (Ann. Chim. anal., 1920, [ii], 2, 273—278; Bull. Soc. 
chim., 1920, [iv], 27, 769—771; Chim. et Ind., 1920, 4, 467—472). 
—The alloy is dissolved by heating with sulphuric acid and 
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sodium sulphate, the solution. is diluted with waiter, hydro- 
chloric acid, and a few drops of a 0°1% solution of Poirrier’s 
orange, and the mixture is titrated with standardised per- 
manganate solution until the colour is just discharged. The 
hydrochloric acid keeps the antimony sulphate in solution, and as 
soon as all the antimony has been oxidised by the permanganate 
the next drop of permanganate solution introduced reacts with the 
hydrochloric acid, liberating chlorine, which decolorises the 
Poirrier’s orange. Bismuth, copper, tin, and arsenic do not inter- 
fere; iron is titrated together with the antimony, but its quantity 
may be estimated colorimetrically with thiocyanate in the solution 
in which the antimony has been titrated. (See, further, J. Soc. 
Chem. Ind., 1920, 693a.] W. P.S. 


Sensitive Modification of Lieben's Reaction for Iodoform. 
Rupotr Kunz (Zeitsch. anal. Chem., 1920, 59, 302—-303).—For the 
detection of traces of alcohol by this test, 10 cc. of the solution 
are treated with 2 c.c. of 10% sodium hydroxide solution, 0°15 gram 
of potassium iodide and 0°2 gram of potassium persulphate, and 
the mixture is heated at 60°. A solution containing one drop of 
alcohol in 100 c.c. of water yields a turbidity, due to the formation 
of iodoform, within ten minutes. W. P.S 


The Conductometric Titration of Phenols. I. M. Kotruorr 
(Zeitsch. anorg. Chem., 1920, 112, 187—195).—Phenol and the 
cresols can be accurately titrated conductometrically with alkali in 


01 or 0°01.V-solution. Vanillin and sodium phenolsulphonate can 
be similarly titrated. In salicylic acid the hydroxyl group loses its 
acidic character and cannot be titrated, but its esters, for example, 
salol or methyl salicylate, can be accurately titrated as phenols; 
p-hydroxybenzoic acid behaves as a dibasic acid. Thymol and 
Bnaphthol are also satisfactorily titrated. Of the dihydroxy- 
benzenes, catechol behaves as a monobasic acid, the conductivity 
curve showing only one break, corresponding with the first hydroxy] 
group; quinol behaves as a dibasic acid, the first break not being 
very distinct, whilst resorcinol, which also behaves as a dibasic 
acid, gives better results when titrated with barium instead of 
sodium hydroxide. Pyrogallol functions as a dibasic acid, not 
monobasic, as stated by Thiel and Roemer (A., 1908, i, 787, 791), 
and so does phloroglucinol, whilst gallic acid, having a carboxyl in 
addition to three hydroxyl groups, behaves as a tribasic acid. 
E. H. R. 


Estimation of Terpin. Osputio FernAnpez and N. Luenco 
(Anal. Fis. Quim., 1920, 18, 158—165).—When terpin is treated 
with acetic anhydride and anhydrous sodium acetate, only one of 
its two hydroxyl groups is acetylated; hence it behaves like a 
monohydric alcohol, although the results are slightly high. When 
a small quantity of sulphuric acid is used instead of sodium 
acetate, the reaction takes place spontaneously, and one hydroxyl 
group is acetylated. The quantity of acetic anhydride required 
is two to three times that of the terpin, the mixture being left for 
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one or two hours. Complete esterification is achieved by Boulez’s 
method (A., 1907, ii, 306): 5 grams of terpin are dissolved in 
25 grams of rectified oil of turpentine and 40 grams of acetic 
anhydride. Three grams of fused sodium acetate are added, and 
the mixture boiled for three hours. The liquid is digested for 
twenty minutes on the water-bath with a little water, and a 
saturated salt solution added ; the top layer is made up to 100 c.c. 
with oil of turpentine and dehydrated with calcined sodium 
sulphate; an aliquot part of the liquid is then hydrolysed with 
alcoholic V /2-sodium hydroxide solution. W. R. S. 


An Accelerated Method of Estimating the Reducing 
Values of Cellulosic Substances. E. Kvecut and L. Toompson 
(J. Soc. Dyers and Col., 1920, 36, 255—257).—Schwalbe’s method 
for estimating the copper number of oxycellulose is modified by 
adding the cuprous oxide to a ferric salt solution and titrating the 
ferrous salt so formed with potassium permanganate. By this 
means it is unnecessary to determine the unreduced copper 
absorbed by the cellulose (copper hydroxide number), which is the 
difference between the above number and that obtained from an 
estimation of the unreduced copper in the filtrate by titanous 
chloride. 

. The copper number may be determined by a process based on 
the fact that oxycellulose precipitates cuprous thiocyanate from 
solutions of the cupric salt. This method avoids the errors that 
the action of the alkali hydroxide in Fehling’s solution on 
oxycellulose may cause. 

The copper number may also be determined by heating oxy- 
cellulose with sodium hydroxide and rosinduline, and then titrating 
with titanous chloride to determine the amount of dye reduced. 

All three methods give sufficiently accurate results, and are more 
quickly carried out than the original Schwalbe method. [See 
J. Soe. Chem, Ind., 1920, 718a.] A. J. H. 


Estimation of Acetic Anhydride. Knur Wotaasr (Svensi 
Kem. Tidskrift, 1920, 32, 110).—Twenty-five cc. of acetic anhy- 
dride are dissolved in 30 c.c. of benzene, 25 c.c. of water are added, 
and after vigorously shaking for fifteen seconds the aqueous layer 
is drawn off and measured. The increase in volume is due to the 
acetic acid present, and multiplied by 4 gives the percentage of 
acetic acid. Some small amount of acetic anhydride will dissolve in 
water and some of the dilute acetic acid will dissolve in the 
benzene. A table of corrections is necessary In the following pairs 
of figures the first is the burette reading of increased volume 
multiplied by 4 and the second the corrected percentage: 93°5—100, 
90—95°6, 85—89°6, 80—81°5, 75—75°8, 55—55°1, 50—50'l, 
35—33°3, 25—21°7, 20—15°5, 11—0. CHEMICAL ABSTRACTS. 

Colour Test for Oxalic Acid. Lewis H. Cuxrnorr (J. Amer. 


Chem. Soc., 1920, 42, 1784—1785).—A few crystals of resorcinol 
are dissolved in 5 c.c. of the solution by warming gently. The 
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liquid is cooled and an equal volume of concentrated sulphuric acid 
slowly poured in to form a layer. A blue ring is formed at the 
junction of the layers if oxalic acid is present. If the blue colour 
does not appear, the liquids are mixed by shaking, and, after cooling 
somewhat, another 5 c.c. of sulphuric acid added. If the colour 
still fails to appear, the liquid is warmed over a flame (not boiled), 
when an indigo-blue colour appears. If the mixture is boiled the 
colour becomes dark green. J. R. P. 


Detection of Coumarin in Vanillin. L. Gerer (Mitt. 
Lebensm. Hyg., 1920, 11, 69—71).—Five % of coumarin in vanillin 
can be detected by the yellow turbidity produced by the addition 
of a 1% solution of iodine in 2% potassium iodide solution; the 
turbidity changes to lustrous, metallic, bluish-black crystals contain- 
ing 46°47% of iodine and yielding 13°36% of ash. 

CuEmicaL ABSTRACTS. 


Estimation of Aminoethyl Alcohol and of Choline appear- 
ing on the Hydrolysis of Phosphatides. P. A. Levene and 
T. InevaLpsEN (J. Biol. Chem., 1920, 48, 355—378).—The method 
is a modification of that introduced by Thierfelder and Schulze (A., 
1916, i, 548). This method is employed in the original form up to 
the point where the free aminoethyl! alcohol is extracted. This is 
accomplished by boiling the mixture of the hydrochlorides of the 
two bases and an excess of calcium oxide with dry acetone. The 
combined acetone extracts are acidified with hydrochloric acid, and 
evaporated in a vacuum. The residue is dissolved in water, eva- 
porated to a syrup, and again treated with calcium hydroxide and 
acetone. The final acetone extracts are filtered, made acid with 
hydrochloric acid, and the acetone removed by vacuum evaporation. 

The residue from the acetone extracts is treated with water and 
filtered from calcium hydroxide. Hydrochloric acid and the resi- 
dual calcium are removed by silver oxide and carbon dioxide respec- 
tively. The choline is precipitated as picrate. 

In an actual experiment.on the separation of the bases from 
the ether-soluble, acetone-insoluble lipoids from egg, 77°5% of the 
amino-nitrogen was found present in the acetone extracts, whilst 
the yield of choline was 98°7% of the theory. J. C. D. 


Separation and Estimation of Phenylalanine. Sxintaro 
Kopama (J. Tokyo Chem. Soc., 1920, 41, 479—495).—In the ester 
or the lime method glutamic acid, aspartic acid, and phenylalanine 
are collected in the same fraction. The author adds lime to the 
mixture of the products of hydrolysis of a protein, whereby basic 
calcium glutamate is precipitated. The calcium salts subsequently 
obtained by concentrating the filtrate are washed with water or 
lime-water, heated with 7 to 8 volumes of water, and treated with 
carbon dioxide, whereby calcium carbonate is precipitated. When 
this filtrate is concentrated, phenylalanine crystallises. 

An approximate estimation of the phenylalanine in a mixture of 
the calcium salts of phenylalanine (Ca, 9°98; H,O, 8°91%), glutamic 
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acid (Ca, 16°80; H,O, 22-56%), and aspartic acid (Ca, 16°51; H.O, 
29°63%) can be made if the percentage of calcium and of water of 
crystallisation is estimated. By suspending the mixture in hot 
water and treatment with carbon dioxide, calcium glutamate and 
aspartate lose one-half of their calcium, and are converted into 
easily soluble, normal calcium salts, whilst the calcium salt of 
phenylalanine loses the whole of its calcium, and is converted into 
the free acid. The difference between the amount of calcium in the 
precipitate and in the solution corresponds with the amount of 
calcium originally combined with phenylalanine. 

Several methods of obtaining perfumes from phenylalanine are 
described. CHEMICAL ABSTRACTS. 


Estimation of Taurine in Muscle. Y. ()kupa and Keticu: 
Sanava (J. Coll. Agr. Imp. Univ. Tokyo, 1919, 7, 77-—80).—Sul 
phur is estimated in an aqueous extract of the muscle, after 
removal of all compounds of sulphur except taurine, for example, 
proteins, sulphates, and cystine (if necessary). The flesh (5 grams 
if fresh, 1 gram if dry) is ground and extracted first with cold 
water, then with warm water. The total extract is boiled with the 
addition of acetic acid; the coagulum is removed; the filtrate is 
neutralised, and is precipitated with basic lead acetate, an excess 
of that reagent being avoided. The precipitate is removed by 
filtration ; the filtrate is treated with sulphuric acid to precipitate 
the excess of lead ; excess of sulphuric acid is removed with baryta, 
and excess of baryta with ammonium carbonate. The final filtrate is 
used for the estimation of sulphur, which is converted into sulphate 
and weighed as barium sulphate. Multiplication of the weight of 
barium sulphate by the factor 0°5358 gives the weight of taurine. 
Cystine is usually absent from the extract; if it is present, the 
above technique is modified; after precipitation of the excess of 
lead, more sulphuric acid is added until its concentration reaches 
5% ; the cystine is then precipitated with phosphotungstic acid and 
removed by filtration after remaining for two or three days. Treat- 
ment with baryta and with ammonium carbonate and estimation 
of taurine sulphur are made as usual. The percentage of taurine in 
fresh flesh and. in parentheses, in dry flesh, was: shark, 0°13 (0°61); 
carp, 0°13 (0°61); ordinary flesh of bonito, 0°08 (0°30); “ chiai ” 
flesh of bonito, 0°42 (1:56); Neptunus pelagicus, 0°28 (1°37); 
Palinurus vulgaris, 9°17 (0°76); Pinna japonica (adductor muscle). 
0°54 (2°38); Avicula martensii (mantle), 0°91 (5°20). All the 
samples of muscle (fish, mollusc, and crustacean) examined con- 
tained taurine; that compound was most abundant in molluscs, and 
less abundant in fish, although present in comparatively large 
amount in their “ chiai”’ flesh. CuEemicaL ABSTRACTS. 


Detection of Cvanic Acid. R. Fossr (Compt. rend., 1920, 
171, 635—-637).—The cyanic acid may be detected directly as such 
or after its conversion into silver cyanate. In the first case a 
portion of the solution is heated for one hour with ammonium 
chloride, and the carbamide present in 2 c.c. of the solution thus 
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treated and in 2 cc. of the untreated solution is estimated by 
means of xanthhydrol. An increase in the carbamide content of the 
solution by heating with ammonium chloride is evidence of the 
presence of cyanic acid. In the second case the silver cyanate is 
heated with ammonium chloride, and the resulting liquid tested for 
carbamide as above. Another portion of the silver cyanate is first 
heated with nitric acid and then with ammonium chloride, but in 
this case there is no formation of carbamide. W. G. 


Volumetric Estimation of Thiocyanate by Potassium 
Permanganate. R. Meurice (Ann. Chim. anal., 1920, [ii], 2, 
272—273).—Trustworthy results are obtained when the thiocyanate 
solution is acidified with sulphuric acid, treated with an excess of 
standardised potassium permanganate solution, and the excess of 
the latter then titrated with dilute hydrogen peroxide solution. 
The excess of permanganate added should be at least one-half of 
that required for the oxidation of the thiocyanate. Direct titration 


of thiocyanate in acid solution with permanganate yields low 
results. W. P. S. 


Detection of Hydrogen Cyanide. James Moir (J. S. African 
Assoc. Anal. Chem., 1920, 3, 16. Compare P., 1910, 26, 115).— 
Filter paper is moistened with a reagent consisting of o-tolidine 
1 gram, copper acetate 1°5 grams, glacial acetic acid 0°5 gram, 
and water 100 c.c., and is then suspended in the atmosphere to 
be tested. A blue colour appears on the paper if the air contains 
as little as 1 part of hydrogen cyanide in 2 millions. W. P. 8S. 


Preparation of Phosphomolybdic Acid and its Applica- 
tion to the Colorimetric Estimation of Uric Acid. 
P. Proscnowsky (Kongl. Vet. Landbohdjskole Aarskrift, 1918, 
372—407 ; from Chem. Zentr., 1920, iv, 315).—The author reviews 
the colorimetric methods which have been proposed for the estima- 
tion of uric acid in urine, and indicates a new procedure for the 
preparation of phosphomolybdic acid required in Hést’s process ; 
the latter has been examined in detail, and certain improvements 
are recommended. H. W. 


Nuclein Metabolism. IX. Detection and Estimation of 
Combined and Free Purines in Human Blood and Pus 
Serum. S. I. THannwauser and G. Czoniczer (Zeitsch. physiol. 
Chem., 1920, 110, 307—320. Compare A., 1919, i, 228).—For the 
estimation of the free purines in blood the serum is diluted with 
water and precipitated with 1°55% uranium acetate. The filtrate 
is boiled with some sodium acetate and sodium hydrogen sulphite 
and precipitated with 10% copper sulphate. The precipitate is 
centrifuged, washed, and the nitrogen in it is determined by the 
micro-Kjeldahl method. From the value obtained, the free purine 
content is calculated. The figures of the uric acid content of serum 
obtained by the colorimetric method and by the above method 
agree fairly well, and it is therefore to be concluded that only very 
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small quantities of free purines other than uric acid are present 
in the blood. In order to estimate the combined purines (nucleo- 
tides) in the blood, the diluted serum is boiled, and precipitated 
with a 20% solution of sulphosalicylic acid in order to remove the 
proteins. The filtrate is concentrated and the purines are precipi- 
tated with copper sulphate as previously described, and the total 
purines are obtained from the nitrogen estimation, whilst the com- 
bined purines are calculated by difference. One hundred c.c. of 
normal human serum contain 2—3 mg. of nucleotide nitrogen and 
1—1°5 mg. of free purine nitrogen. 8. 8. Z. 


Colorimetric Estimation of Adrenaline. Wisur L. Scovitiz 
(J. Ind. Eng. Chem., 1920, 12, 769—771).—A mixture of 20 c.c. 
of water, 5 c.c. of 1% potassium iodate solution, and 0°25 cc. of 
N/1-hydrochloric acid is heated at 38°, and 0°5 o.c. of a 0°1% 
solution of the sample is added. A similar mixture is prepared, 
but using 0°5 c.c. of pure adrenaline solution. Both mixtures are 
kept at 38° for fifteen minutes, then cooled, and the colorations 
compared. If the coloration of the test solution differs by more 
than 25% from that of the standard, the estimation should be 
repeated, using more or less of the solution. The pure adrenaline 
solution is prepared by dissolving 0-5 gram of the substance in 
0°5 cc. of W/1-hydrochloric acid and diluting the solution to 
50 c.c.; if the solution to be examined contains sodium hydrogen 
sulphite, 0°05 gram of the latter should be added to the standard 
solution. W. P.S. 


Important Source of Error in the Examination of Urine 
for Albumin with Sulphosalicylic Acid. Grerz Lascu and 
Joser ReitsToeTTeR (Miinch. med. Woch., 1920, 67, 484—485; 
from Chem. Zentr., 1920, iv, 30).—Schall’s assumption (this vol., 
ii, 398) that sulphosalicylic acid forms a precipitate with calcium 
chloride which can be mistaken for a precipitation of albumin is 
untenable. H. W. 


Detection of Slight Traces of Hemoglobin in Urine. 
J. Piricarru (Compt. rend. Soc. Biol., 1920, 83, 605—607; from 
Chem. Zentr., 1920, iv, 31).—Spectroscopic examination of per- 
fectly fresh urines which contain traces of hemoglobin and to 
which Ehrlich’s reagent (dimethylaminobenzaldehyde+ hydro 
chloric acid) has been added, shows the characteristic absorption 
bands of oxyhemoglobin at dilutions at which this is otherwise 
not the case. H. W. 


[Quantitative Comparison of] Vitamine Content. Watrer 
H. Eppy and Heten C. Srevenson (J. Biol. Chem., 1920, 48, 
295—309).—The methods proposed by Bachmann (A., 1919, i, 613) 
and by Williams (A., 1919, i, 463) have been used for quantitative 
studies on the vitamine-B. A new technique is described which 
eliminates some of the difficulties in the manipulation of these 
two tests. It is shown that this method may be utilised in 
estimating the vitamine content of food. J.C. D. 


General and Physical Chemistry. 


Atomic Refraction. W. Swienrostawski (J. Amer. Chem. Soc., 
1920, 42, 1945—1951).—A theoretical paper in which it is shown 
that the atomic refractions of carbon and hydrogen in hydrocarbons 
vary with the constitution of the hydrocarbon. The molecular 
refraction, M,, of a mydrocarbon C,H, may be expressed by the 
equation M,=nrcu, + (m—2n)ry,+ 3Aro+SAr,, in which r,, ry 
and rey, are the refractivities of carbon, hydrogen, and the group 
CH, respectively. The individual refractivities may be evaluated 
from this equation when SAr= Ar,+ Ary is assumed equal to 
zero. Making use of the known molecular refractivities of eight 
hydrocarbons, the values r,=2°490, r,,=1°066, and r,,, =4°622 are 
obtained as mean values. These values differ in two cases from 
Eisenlohr’s values, rp=2°418, ry =1°100, and rey, =4°618 (A., 1911, 
ii, 81). The value for CH, is in agreement, whilst the other 
values differ by +3%. This divergence is explained by the fact 
that the value for J, comes from two factors, M, =nrcy, + 315, 
of which the former is large, and consequently small errors cannot 
affect 1/7, to a marked extent. In the case of alcohols, the value 
ro =1°494, which is 2°03% smaller than Eisenlohr’s value; for 
ethers r,=1°663, whilst Eisenlohr’s value is 1°643, or 1°2% less. 
It is stated that the calculation of average values for atomic 
refraction is insufficient for practical purposes, and the change of 
the value with constitution must be taken into account. 


J. F. S. 


The Molecular Refraction Coefficient, its Additivity 
and its Use for Determining Constitution. Frirz Etsentone 
and Epcar Woutiscu (Ber., 1920, 58, [B], 1746--1766).—The 
molecular refraction calculated from the expression fn . M/d, where 
fn=n2—1/n2+2, is not very sensitive to constitutive influences, 
and is unsuitable as a constant for determining the purity of a 
substance because, in the case of an impure substance, the refrac- 
tive index and density may have a mutually compensating effect. 
It is claimed that the expression Mx, termed the molecular 
refraction coefficient, is in many respects superior. This quantity 
has been calculated for a large number of organic compounds, 
using 2’, and has been found to be very sensitive to constitutive 
influences. In the paraffins, primary alcohols, aldehydes, ketones, 
acids and esters, the mean value of Mx nj’ for CH, is 20°56, for 
C, 25°55; H, —4°99. The values for oxygen are, in hydroxyl, 
26°54; in ethers, 22°97; in aldehydes, 17-40; in ketones, 16-98. 
For the ethylenic double bond, — 6°17 is found. It is to be noted 
that the influence of a double bond, whether between two carbon 
atoms or between carbon and oxygen, is negative, instead of 
positive as in the old molecular refraction. The probable error 
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in the above figures is 0°2 unit. The influence of a side-chain 
in the paraffin series varies with the position of the tertiary carbon 
atom. If the side-chain is attached to the second carbon atom, its 
effect is equal to —0°2 unit, but on the third or fourth carbon 
atom its sign is reversed, and it amounts to 0°45. 

In cyclic, non-aromatic compounds, the effect of ring formation 
is more marked on the new molecular refraction-coefficient than 
on the old. The values fuund were —5'5, —4°9, —4°2, —3°4, 
—2-2, and -—1-1 for the three- to eight-membered rings 
respectively. The entry of a side-chain into the six-ring system 
has a further lowering effect on the coefficient, and in the disub- 
stituted compounds this negative effect is magnified, most in the 
para- and least in the ortho-compounds. ‘The double bond in the 
polymethylenes has the samme value as in the open-chain com- 
pounds, but in the substituted polymethylenes its influence 
depends on its position in relation to the side-chains. 

In aromatic compounds, the allowance to be made is not equi- 
valent to a six-membered ring with three double bonds, but the 
total effect is equal to —21-2 units. In contradistinction te the 
polymethylenes, the effect of substituents in the benzene series is 
positive. Certain numerical relationships appear to exist between 
the effects of substitution in the aromatic and polymethylene series 
respectively. 

In the series of aliphatic acids and esters, certain optical 
abnormalities appear, which can be explained on the assumption 
that a loose, four-membered ring is present in the structure of the 

R:C=O 
type | : 
O—CH,:R E. H. R. 


Mass Spectra of Chemical Elements. II. fF. W. Asroy 
(Phil. Mag., 1920, [vi], 40, 628—-634. Compare this vol., ii, 344). 
—The mass spectra of boron, fluorine, silicon, bromine, sulphur, 
arsenic, and phosphorus have been measured by the method 
previously described (/oc. cit.). The results show that all seven 
elements obey the whole-number rule within the accuracy of the 
experiment. Of the elements examined, boron, silicon, and 
bromine are definitely complex ; they are composed of two isotopes, 
in each case of the following relative masses: boron, 11, 10; silicon, 
28, 29, (30); bromine, 79, 81; the masses are given in order of 
intensity, and the parenthesised number indicates a doubtful mass. 
In the case of bromine, two lines are obtained, corresponding with 
masses of 80 and 82; these correspond with hydrogen bromide from 
the two bromine isotopes; similarly, lines of two boron difluorides 
have been identified. Some anomalous fractional lines are men- 
tioned and their possible origin discussed. J. F. 5. 


Spectrum of Neon. [F. Pascnen (Ann. Physik, 1920, [iv], 68, 
201—220. Compare this vol., ii, 69).—A theoretical paper in 
which the series occurring in the spectrum of neon are discussed. 
The neon spectrum is composed of ten sequences of the principal 
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series type and fourteen sequences of the subsidiary series type. 
The limits of the series which result by the combination of one 
set of sequences show a constant difference in wave-length of 
782 cm.-! when compared with the combinations from the 
associated set, independent of the type of the series. This modifi- 
cation of the combination principle results when the limits of all 
series are calculated according to the Ritz formula. J. F. S. 


Comparison between the Spark Spectra of the Alkaline 
Earths and the Arc Spectra of the Alkalis. Erwin Furs 
(Ann. Physik, 1920, [iv], 63, 1—27).—A theoretical paper in 
which are spectra of the alkalis and the spark spectra of the 
alkaline earths are considered with the object of examining 
Sommerfeld and Kossel’s second hypothesis, the displacement hypo- 
thesis, which states that an element in its spectral behaviour is 
displaced to that of the element occupying the preceding position 
in the periodic system when an electron is removed from its outer 
sheath by ionisation, that is, when it is brought into such a con- 
dition that it can emit its spark spectrum. The result of the 
theoretical consideration is to confirm the hypothesis. As an 
addendum to the paper, the doublet series are given in tables for 
magnesium, calcium, strontium, and barium, as well as the second 
subsidiary series of single lines for zinc, cadmium, and zinc, and 
the first subsidiary series of aluminium. J. F. S$. 


Spark Spectra of some Elements in the Extreme 
Ultra-violet. L*on Biocn and Evakne Biocn (Compt. rend., 1920, 
171, 709—711).—A study of the spark spectra of antimony, 
arsenic, bismuth, and tin over the range A=1850—1400. 

In this region, antimony shows a number of sharp, intense lines. 
The spectrum of arsenic is composed of weak and often diffused 
rays. The two characteristic intense lines of arsenic in this region 
are A= 1805-6 and A=1660°8. Four new rays of tin, A=1655°3, 
1656°9, 1574°6, and 1570°6, respectively, were obtained. The com- 
plete spectrum of bismuth between \=1823 and 1390 is given. 

W. G. 


Effect of a Magnetic Field on the Intensity of Spectrum 
Lines. H. P. Waran (Proc. Camb. Phil. Soc., 1920, 20, 45—49). 
When a small portion of the capillary of a mercury discharge tube 
was subjected to a magnetic field of about 5000 (.G.S. units, the 
light was found to change in colour and intensity opposite the pole 
pieces. The tube originally gave the principal mercury lines 
5790°66, 5769°6, 5460°7, 4916°0, and 4358-34, and the hydrogen 
lines 6563, 4861-5, and 4340-7; on applying the magnetic field, new 
lines at 5426, 5679, 5872, and 5889, as well as a very strong red 
line at 6152, appeared. Exhausting the tube still further and 
increasing the current to 5 milliamperes produced four faint lines 
at 6234, 6152, 6123, and 6072; the effect of the field on these lines 
is to increase the intensity of 6152 about five times, whilst the 
others, if they change at all, suffer a decrease in intensity. In 
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a hydrogen tube containing a trace of mercury, the helium lines 
are intensified, whilst hydrogen lines are practically unaffected, or 
even slightly reduced in intensity. In a neon tube containing a 
trace of hydrogen, the neon lines were considerably enhanced. 
The experiments indicate that in a mixture of monatomic and 
diatomic gases, the monatomic gases alone seem to be affected in a 
peculiar way, resulting in their spectrum lines alone being very 
considerably enhanced or brought out prominently, even when not 
visible at all previously. In the case of atmospheric air, the effect 
of the field is to bring out new lines which are not present with- 
out the field, and although one or two of these lines have the same 
wave-lengths as previously catalogued lines of oxygen or nitrogen, 
many of them have not been identified. J. F. 8. 


Centres of Absorption of Coloured Solutions. Enmitio 
ApinotFi (Atti R. Accad. Lincei, 1920, [v], 29, ii, 38—41).—In 
view of the disadvantages attending the usual methods employed 
to ascertain the centres of the bands of absorption spectra, the 
author suggests the following procedure, which gives continuous 
absorption curves. The light, before impinging on the slit of the 
spectrograph, is passed through concentrations of the substance, 
diminishing regularly by diffusion. By means of a capillary 
funnel, the solution is passed to the bottom of a test-tube contain- 
ing the solvent, the tube serving as a lens. The surface of 
separation between solvent and solution being arranged normally 
to the slit, the field of the spectrograph shows, prior to diffusion, 
a sharp demarcation between the part of the absorption spectra 
and that corresponding with the solvent alone. As diffusion 
begins, the centres of absorption become successively blunted in 
dependence on their intensity, and become distributed on a curve 
which is a function of the wave-length, the intensity of absorption, 
and the gradient of the concentration. 

Photographic investigation shows that the absorption spectra of 
potassium and calcium permanganates exhibit eight centres of 
absorption, the third, with the wave-length 5255 Angstrém units, 
having the greatest intensity. The two absorption spectra are 
identical within the limits of accuracy of the measurements made. 
The frequencies of the eight centres of the visible spectrum are 
connected by means of the relation v=v,,+753n, where v, repre- 
sents the frequency of the maximum of the centres and n the 
whole numbers from —2 to +5. 7. &. &. 


Absorption of Light by Elements in the State of Vapour. 
(Sir) J. J. Dospie and J. J. Fox (Proc. Roy. Soc., 1920, [A], 98, 
147—153).—The absorption of the elements selenium, tellurium, 
mercury, zinc, cadmium, phosphorus, arsenic, and antimony was 
determined. Reproductions of the spectra are given. In the case 
of selenium, there is an increase in the amount of absorption from 
510° to about 650°, from which point it diminishes up to about 
850°. These changes are accompanied by changes in colour of the 
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vapour. The spectrum of selenium shows many narrow and sharp 
absorption bands, and presents generally the same channelled 
character as the spectrum of sulphur (A., 1919, ii, 334). The 
maximum absorption corresponds with a vapour density indicating 
an average value of 3 atoms in the molecule. In the case of 
tellurium, the general absorption increases with rise of tempera- 
ture up to about 1250°, after which it diminishes to about 1350°. 
The spectrum is channelled. At 1250°, the constitution of 
tellurium vapour would appear to be analogous to that of sulphur 
and selenium at 650°. 

Zinc, cadmium, and mercury show a different behaviour. They 
are transparent to light as far as the spectrum of the Nernst fila- 
ment extends, that is, to about 3100. Increase of temperature is 
not accompanied by the peculiar behaviour exhibited by sulphur, 
and (unlike the results with sulphur, selenium, and tellurium) 
increase in quantity of the element within the limits of the experi- 
ments has little influence on the spectrum. 

Phosphorus, arsenic, and antimony show an increase of absorp- 
tion with rise of temperature. It is concluded that this is closely 
associated with the breaking down of complex molecules. No 
absorption bands or indications of any kind of selective absorption 
were observed in the elements of this group. 

The elements studied are divided into three groups: (1) Elements 
the vapours of which exercise no absorption or show only a few 
well-defined absorption bands; thgse are monatomic. (2) Elements 
in which the absorption gradually increases as the temperature is 
raised, but which show no other effect within the limits of tempera- 
ture imposed by the method; these are tetratomic. (3) Elements 
in which the absorption increases with increase of temperature to 
a maximum, and afterwards diminishes. The sulphur and halogen 
elements belong to this group. The results are explained by the 
rearrangement of valencies accompanying the breaking down of 
complex molecules. J. R. P. 


Influence of Dissociation on the Absorption of Potassium 
Permanganate. Emo Aprinotri (Alii R. Accad. Lincei, 1920, 
[v], 29, ii, 87--89).—The absorption spectrum of potassium per- 
manganate is not influenced by the extent to which the salt is 
dissociated. a: © 


The Absorption Spectrum of Europium. WILHELM 
PranptL (Ber., 1920, 53, [B], 1726—1728).—The absorption 
spectrum of europium was examined with a solution containing 
20 grams of oxide as nitrate in 100 e.c., through a depth of 10 cm. 
A weak but characteristic, sharp, narrow line was found at A579. 
This is probably identical with the line placed by Demargay at 
1590. It was also found that Demargay’s band at A 465 is, in 
reality, a triplet, consisting of three strong, sharp lines at 
465°6—465-3, 465°0—-464'7, and 464°6—-464-3. In other respects, 
Demarcay’s observations were confirmed, E. H, R. 
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Measurement of the Luminous Intensity Diffused by 
Argon. New Determination of Avogadro’s Constant. 
J. CaBannes (Compt. rend., 1920, 171, 852—854).—The author 
has determined the ratio, R, between the intensity diffused later- 
ally by 1 c.c. of argon and the illumination of a normal plane by 
an incident luminous ray, the gas being illuminated by the radia- 
tion A=4358. The value obtained for R with a sample of gas 
containing 91% of argon, 87% of nitrogen, and 0°3% of oxygen 
was (1°34+0°05) x 10-8/cm. 

Further, the author has shown that the polarisation of the light 
diffused laterally by argon is almost complete, and applying the 
theory of Rayleigh, he finds for Avogadro’s constant the value 
(6°90 +0-25) x 1025. W. G. 


Alkaline Earth-Oxygen Phosphorescent Substances. 
FERDINAND Scumipt (Ann. Physik, 1920, [iv], 68, 264—294).— 
A number of substances which become phosphorescent when sub- 
jected to light have been prepared from the oxides of calcium, 
strontium, and barium. These oxides were mixed, respectively, 
with a small quantity of one of the following substances: sodium 
chloride, sodium fluoride, sodium phosphate, calcium fluoride, mag- 
nesium fluoride, lithium phosphate, potassium hydrogen phosphate, 
and potassium borate, and thoroughly ground together; then a 
small measured quantity of a nitric acid solution of one of the 
following nitrates was added: bismuth, copper, manganese, or 
lead. The mixture was thoroughly mixed and heated to a red 
heat. These mixtures were excited by means of the light from a 
series of sparks between aluminium poles in water, and in this 
way the whole spectrum down to 220pu was obtained. The 
influence of different wave-lengths in exciting the phosphorescence 
was measured, as well as the position of the phosphorescent bands. 
From a comparison of the analogous oxygen, sulphur, and selenium 
phosphorescent substances, the following conclusions are drawn: 
(1) The positions of brightest phosphorescence after illumination 
and those of the bands are shifted to shorter wave-lengths in the 
oxygen compounds, and to longer wave-lengths in the selenium 
compounds in comparison with the sulphur compounds. This would 
point to the oxygen compounds having a smaller dielectric con- 
stant than the sulphur compounds, and the selenium compounds a 
larger dielectric constant. The bands of the oxygen compounds 
have a higher temperature position, and those of the selenium 
compounds a lower temperature position, than the sulphur bands. 


J. F. 8S. 


The Existence of Intermediate States in the Phos- 
phorescence of Calcium Sulphide deduced from the Study 
of its Conductivity. P. Variant (Compt. rend., 1920, 171, 
713—714).—In continuation of previous work (A., 1912, ii, 419), 
much larger variations in the conductivity of calcium sulphide 
by exposure to diffused sunlight have been obtained. The con- 
ductivity increases with the time to a maximum, and _ then 
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decreases if the exposure is continued. The reverse occurs if the 
sulphide is then kept in obscurity at constant temperature, but 
the maximum reached in this case is much higher than during 
excitation. If during excitation the sulphide is removed to 
obscurity before the conductivity has attained its maximum, the 
latter continues to increase, but, however, a much lower maximum 
is much more rapidly reached. W. G. 


Inorganic Luminescence Phenomena. I. [The Influence 
of] Crystalline Form, Flux, and Actual Fusion on the 
Phosphorescence of Zinc Sulphide. Ericn Tiepe and 
ARTHUR SCHLEEDE (Ber., 1920, 58, [B], 1721—1725).—The flux 
may act in one of two ways in inducing the phosphorescence of 
such a substance as zine sulphide; it may either favour the appear- 
ance of a particular phosphorescent, crystalline form, or it may 
intermolecularly increase the pressure or lower the melting point. 
In the case of zinc sulphide, the two possibilities were investigated 
by preparing the two crystalline modifications in as pure a form 
as possible, and by determining the effect of actually melting the 
zinc sulphide by the method already described (see this vol., 
ii, 757). Blende (sphalerite) was found to be non-phosphorescent 
in the pure state, but when prepared by heating amorphous zinc 
sulphide with potassium chloride in the proportion 2:1 at 800° 
for forty-eight hours, it was phosphorescent. Wurtzite, the 
hexagonal form, prepared by sublimation of zinc sulphide, taking 
the greatest precautions against contamination, was also non- 


phosphorescent. On the other hand, pure fused zinc sulphide was 
strongly phosphorescent. It follows that there is no connexion 
between phosphorescence and crystalline form in the case of zinc 
sulphide, whilst the effect of a flux can be reproduced by fusing 
the pure sulphide. Fused pure alkaline earth sulphides were also 
found to be phosphorescent. E. H. R. 


Fluorescence, Dissociation, and Ionisation in Iodine 
Vapour. kK. T. Compton and H. D. Smyru (Science, 1920, 51, 
571—572).—(1) Fluorescence and Ionisation.—The fluorescence of 
gases and vapours is not generally accompanied by ionisation. 
Hence, the recent view has been that the primary effect of the 
exciting light is to cause one or more electrons to take positions or 
conditions of abnormally large‘ potential energy, without being 
necessarily removed from the parent molecule. The authors have 
obtained experimental evidence of the correctness of this view 
from measurements of the minimum energy required to ionise a 
fluorescing molecule. The former requires 10 volts, the latter 
7-5 volts, when excited by the green mercury line. The difference, 
2:5 volts, corresponds with the quantum of energy of the frequency 
of the exciting light by the relation e’ =hv. This offers direct 
evidence of the existence of molecules the electrons of which possess 
abnormal potential energy as a result of the exciting light. 
(11) Dissociation and Ionisation.—Two types of ionisation were 
disccvered in icdine vapour, a very weak ionisation at 8°5 volts, 
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attributed to the ionisation of atoms present because of the hot 
filament, and a very intense ionisation at 10 volts, attributed to 
the ionisation of the molecules. The difference, 1°5 volts, corre- 
sponds exactly with V in the relation el!’ = IV, where IV is the heat 
of dissociation of iodine reckoned for a single molecule. Probably 
this method may be of value in determining heats of dissociation 
which are too high to be found by ordinary methods. 
CHEMICAL ABSTRACTS. 


X-Ray Fluorescence of certain Organic Compounds. 
H. S. Newcomer (7. Amer. Chem. Soc., 1920, 42, 1997—-2007). 
—The author has studied the fluorescence induced in a large 
number of substances with the cbject of finding a substance which 
will convert X-rays into rays of wave-lengths which will be 
bactericidally active, that is, wavelengths in the mid-ultraviolet. 
The fluorescence was judged as to its visibility by an eye accom- 
modated to darkness, since it was found that in most cases the 
visible rays emitted were too feeble to blacken a photographic plate, 
and in those cases where a bright fluorescence was observed, the 
light was examined by a Hilger quartz spectrometer. Three in- 
organic salts, 308 organic compounds, apart from dyes, and 157 dyes 
were examined, some in solution and others in the pure condition. 
Of all these compounds, sodium bromide alone gives a fluorescence 
with a wave-length lying in the required region. Many of the 
organic compounds fluoresce brightly in the visible region of the 
spectrum, and a fair number of them give fluorescence which is 
capable of blackening a photographic plate. The fluorescence is 
not limited to any physical state, and the nature of the fluorescence 
excited in any material, both as to intensity and quality, is in- 
dependent of the quality of the exciting \-rays and dependent on 
their energy alone. It is shown, incidentally, that air becomes 
slightly fluorescent under the experimental conditions. The X-ray 
tubes were fed by a current of about 15 milliamperes at 10,000 to 
70,000 volts. J. F.S. 


Specific Rotation of Optically Active Liquids in the 
Pure State and in Solution. W. Derutscumann (Zeitsch. 
physikal. Chem., 1920, 95, 385—-406).—A theoretical paper in 
which it is shown that the specific rotation of active substances 
in solution may be calculated, when the assumption is made that 
the specific rotation of an active substance is a constant quantity 
at all concentrations and in all solvents. To make this calculation, 
it is necessary to accept the Dolezalek theory of concentrated solu- 
tions (A., 1909, ii, 22; 1910, ii, 184; 1913, ii, 481, 482; this vol., 
ii, 32). Apparent divergence between observed rotation values 
and the calculated values are explained by the formation of active 
compounds between the two components of the solution, or by the 
presence of associated molecules of the active substance. The equa- 
tions put forward are applied to the experimental results of 
Scheuer (A., 1910, ii, 470) for solutions of diethyl diacetyltartrate 
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in ethylene dibromide, and it is shown that here both disturbing 
factors are present. For the sake of simplicity in calculation, it 
is assumed that the specific rotation of the double molecules is the 
same as that of the simple molecules, and the slight divergences 
between the calculated values and the observed values are taken 
to indicate that the above assumption is not entirely justified. 
The very marked dependence of the specific rotation of many sub- 
stances on the temperature is due to a change in the degree of 
association with change of temperature, and also to the fact that 
the double molecules have a different specific rotation from the 
single molecules. J. F.S. 


Photochemical Decomposition of Potassium Cobalti- 
oxalate and its Catalysis by Neutral Salts. F. M. Jarcer 
and G. Bercer (Proc. K. Akad. Wetensch. Amsterdam, 1920, 28, 
34—-94).—The decomposition of a solution of potassium cobalti- 
oxalate by light occurs as follows: 2Co(C,O,)3/// =2Co(C,0,4)o” + 
C,0,” + 2CO, and Co(C,0,),” = Co +2C,0,". The reaction was 
studied under different conditions by Vranek (Zeitsch. Elektro- 
chem., 1917, 28, 336). In the present experiments, a quartz 
mercury lamp was used as the source of light, and the reaction 
carried out in quartz vessels. The quantities of salt decomposed 
in identical intervals of time are approximately independent of 
the initial concentration, and are chiefly determined by the light 
energy absorbed. The reaction is therefore described as photo- 
catalytic. Exact proportionality between the amount of decom- 
posed substance and the time of exposure, with the same initial 
concentration, was not, however, found. This is attributed to the 
change of absorptive power of the solution. Exact experiments 
with the pure salt showed that the speed of reaction was relatively 
greater with the smaller than with the higher concentrations, and 
some disturbing influence appeared to be active. Addition of 
alechol had no appreciable effect, but a strong influence on the 
speed of reaction was found to be exerted by neutral salts. 
Chlorides of potassium, sodium, lithium, magnesium and glucinum, 
and ferric chloride, were used. The curves exhibited a maximum 
of velocity with a certain concentration of each salt, and the action 
may pass over into a retardation. The maxima are situated at 
smaller concentrations as the valency of the cation is greater. 
Each ion has a specific effect in addition to that of its positive 


charge. J. R. P 


New Theory of Photographic Phenomena. A. DAUVILLIER 
(Compt. rend., 1920, 171, 717—719).—A further development of 
a new theory explanatory of photographic phenomena (compare 
this vol., ii, 654). W. G. 


Ionisation and Production of Radiation by Electron 
Impacts in Helium, Investigated by a New Method. 
K. T. Compton (Phil. Mag., 1920, [vi], 40, 553—568).—A method 
is described whereby ionisation and radiation may be distinguished 
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and the proportion of either estimated when both are present. 
The ionisation chamber is similar to that used by Franck and 
Hertz (A., 1913, ii, 174). A tungsten wire, 0°8 cm. long and 
0-08 mm. diam., serves as a source of electrons; 3°5 mm. away 
from the tungsten wire is a platinum gauze. The electrons emitted 
are drawn toward the gauze by an accelerating potential differ- 
ence, 4; some pass through the gauze, but then encounter a 
retarding potential difference, V,, which is sufficiently greater 
than V, to prevent any electrons reaching the electrode. This 
electrode is connected to a quadrant electrometer, and may gain 
a positive charge either from positive ions produced by ionisation 
of the gas or as a result of electrons emitted photoelectrically by 
ultra-violet radiation set up by impacts of the electrons. The 
electrode is 7 mm. distant from the gauze. The electrode consists 
of a ring of copper closed at one side by a thin platinum foil, and 
at the other by a platinum gauze. It is suspended on a platinum 
wire, and so arranged that either the gauze or foil may be pre- 
sented to the radiation. Positive ions are received by the electrode 
equally well whichever side is presented to the radiation, but the 
two sides are differently affected by ultra-violet radiation, for when 
the gauze is presented, a large part of the radiation enters the 
electrode and does not result in a loss of electrons. Thus the 
ratio 2;/H, of the electrometer deflexion with the foil or gauze 
exposed gives the proportion of the total effect which is due to 
both of the individual effects. Using this apparatus with helium, 
it is found that resonance radiation sets in at 20°2 volts and ionisa- 
tion at 25°5 volts. Ionisation is cbserved between 20°2 and 25°5 
volts in proportions increasing with the gas pressure and with the 
bombarding current density. Evidence is presented to show that 
this ionisation is a secondary effect, due to impacts against electrons 
which contain absorbed radiant energy of the resonance radiation 
from neighbouring atoms. This method of ionisation appears to 
be very important at high gas pressures. The present results are 
a complete confirmation of those of Horton and Davies (A., 1919, 
ii, 210). J. F.S. 


Distribution of the Emission Intervals of the a-Particles 
of Polonium. (Mme) Marie Curie (J. Phys. Radiwm, 1920, [vi], 
1, 12—24).—The intervals between the emission of a-particles by 
polonium have been studied in the case of 10,000 emissions from 
several preparations of the polonium used in connexion with the 
work on its spectrum and its change into lead. The emissions were 
recorded by an electrometer provided with a photographic arrange- 
ment for registering the deflexions caused by the individual 
a-particles. The results had to be corrected for the slow decay 
of the activity of the polonium and for the failure of the electro- 
meter to distinguish emissions separated by less than a certain 
minimum interval (doublets). The law derived from the theory 
of probability, that if @ is the mean interval, the fraction of the 
total intervals of duration greater than r is e-®*, was completely 
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verified by the experiments. Curves in which the logarithm of 
the number of emissions, of interval greater than a given interval, 
are plotted against this interval, are straight lines, except for the 
smallest intervals (due to doublets, which can so be evaluated) and 
the longest, where the number is too few for the result to be 
accurate. By suitably combining all the results in one curve, a 
verification to an extreme degree of accuracy was obtained. The 
radioactive constant, A, for polonium was redetermined, and found 
to be 0:00496(day)-!, corresponding with a period of average life 
of 202 days, and of half change, 140 days, in agreement with the 
accepted value. F. S. 


Radioactive Analysis of the Thermal Springs of 
Bagnéres-de-Luchon, Springs very Rich in Radium 
Emanation. Apo.tpHe Lepare (Compt. rend. 1920, 171, 
731—733).—The waters from the various springs of Bagnéres-de- 
Luchon were found to contain from 0°4 to 41:5 millimicrocuries of 
radium emanation per litre, and they thus form some of the most 
radioactive springs in the world. W. G. 


The Variations of the Radioactivity of the Springs of 
Bagnoles-de-l’'Orne and their Relation to the Rain. 
P. LorseL (Compt. rend., 1920, 171, 858—860. Compare A., 
1919, ii, 489).—The radium emanation content of the water of the 
springs at Bagnoles-de-l’'Orne shows considerable variation, and 
this is correlated with the rainfall. The amount of radium 
emanation present rises and falls with increase or diminution in 
the rainfall, but the interval between maximum rainfall and 
maximum emanation content varies with the particular spring, 
and presumably depends on the nature of the strata through which 
the rain must percolate before reaching the spring. W. G. 


The Electrical Conductivity of Potassium, Sodium, and 
Barium Chlorides in Mixtures of Pyridine and Water. 
JNANENDRA CuHanpRA Guosu (T., 1920, 117, 1390—1396). 


Hydrogen Overvoltage. Epcar Newsery (J. Amer. Chem. 
Soc., 1920, 42, 2007—-2011. Compare MacInnes and Adler, A., 
1919, ii, 131; MacInnes and Contieri, this vol., ii, 77).—A criticism 
of the above-mentioned papers. It is stated that the definition of 
overvoltage given is incorrect, and that the measurements recorded 
are not overvoltage measurements, but the excess potential neces- 
sary to overcome the transfer resistance, which in the experiments 
may have had values from 1000—100,000 ohms. The statements 
made about the dimensions of the overvoltage of platinum are 
incorrect. The hypothesis put forward is quite unable to account 
for the dependence of overvoltage on valency and many other 
phenomena, which are readily explained by the hydride or higher 
oxide hypothesis. The effect of pressure on overvoltage observed 
is due to changes in transfer resistance (see T., 1914, 105, 2428). 

J. F. 8. 
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Stability of the Cobaltammines. Arrnuur Bb. Lamp and 
AurrepD T. Larson (J. Amer. Chem. Soc., 1920, 42, 2024—2046). 
—The oxidation potentials of six representative cobaltic ammines 
have been measured in 3°265M-ammonium hydroxide solution. 
From these potentials, the concentration of the simple cobaltic ion 
in these solutions has been calculated, and the relative stability 
of the ammines ascertained. The stability is very great compared 
with that of other metallic ammines. The six ammines, arranged 
in order of stability, are: aquo-pentammine cobalt chloride, 
diaquo-tetramminecobalt chloride, 1: 2-dinitro-tetramminecobalt 
chloride, nitro-pentamminecobalt chloride, hexamminecobalt 
chloride, and 1:6-dinitrotetramminecobalt chloride. The stability 
constants of a number of metallic ammines are calculated, and the 
following values obtained: Ag(NH,)., 6°8x10-8; Cu(NH,)o, 
1-5x10-%; Cd(NH;),, 1010-7; Zn(NH,)., 2°6x10-"; and 
Co(NH,),, 1°25 10-5. <A series of other measurements have been 
made to obtain the data necessary in the above-named calculations ; 
these include: (i) The measurement of the potential of the cobalt 
cobaltous electrode in cobalt chloride solutions at 25°, from which 
the normal potential Co/Co™ at 25° is found to be —0°237 volt. 
(ii) The measurement of the potential of the cobalt cobaltous elec- 
trode in solutions of cobalt chloride in 6M-ammonium hydroxide, 
from which the formula of the cobaltous ammine ion is shown to 
be Co++(NHs;),, and the equilibrium constant for its dissociation 
into ammonia and the simple cobaltous ion is shown to be 
1:25x10-5. (iii) The normal Co"*/Co**’ potential at 0° and 16° 
has been measured, and that at 25° extrapolated. The values 
obtained are: 0°, 1:775 volts; 16°, 1°779 volts; 25°, 1-817 volts. 
The temperature-coefficient of this value is +0°00169 volt. 
(iv) The potential of the hydrogen electrode in 2J/-sulphuric acid 
has been measured against the normal calomel electrode at 0° and 
16°, when the values obtained for the combination 

Hg! Hg.Cl, | KCI | sat. NH,NO,| H,SO,2 | H, 
were: 0°, +0°2878 volt, and 16°, 0°2816 volt. On the assumption 
that the normal hydrogen electrode has a zero temperature- 
coefficient, these give for the single potential H,|2MH,SO,|| the 
values 0°, +0°0012 volt, and 16°, +0°0047 volt, when Auerbach’s 
values for the calomel electrode are employed (A., 1912, ii, 123). 
J.F.8 


Electrode Processes. Influence of Rise of Tempera- 
ture and Depolarisers on the Form in which Nickel 
Separates. Hans Sricrr (Helv. Chim. Acta, 1920, 3, 584—613). 
—In order to throw further light on the connexion between polar- 
isation and the form of metals deposited electrolytically, developed 
by Kohlschiitter and Vuilleumier (A., 1919, ii, 9), the author has 
investigated (1) the formation or alteration of deposits of nickel 
under conditions effecting depression of the polarisation, and (2) 
the behaviour of these deposits when the development of the film 
of hydrogen, regarded as the true cause of the highly disperse 
metallic deposits, is suppressed by means of cathodic depolarisers. 
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As regards the course of the contraction of nickel deposits from 
different electrolytes, two types exist, the contraction in the one 
case gradually diminishing, whilst in the other it increases some- 
what. The temperature at which the layer is formed influences 
the structure, and consequently the mechanical behaviour, of the 
deposit; since the development of a film of gas at the electrode 
must be rendered difficult by rise of temperature, the diminished 
dispersivity, and the resultant diminished capacity to sinter, which 
are observed may well be due to decrease in the deposit of 
hydrogen. 

The experiments carried out on solutions containing depolarisers, 
such as hydrogen peroxide, nitrobenzene, potassium chlorate, and 
sodium cinnamate, show that the contraction of the nickel deposits 
is markedly diminished and their structure altered under these 
conditions, as should be the case if the discharged hydrogen is the 
ultimate cause of the effect. The results obtained when an altern- 
ating current is superposed to the direct current used for the 
electrolysis are also described. a. a F- 


Nature of the Spontaneous Alterations in Structure of 
Nickel Deposits. V. Kontscnirrer (Helv. Chim. Acta, 1920, 3, 
614—620).—The results obtained by Stager (preceding abstract) 
and others are discussed. =. BF. 


An Electrolytic Current Intensification Effect, a New 
Electrolytic Displacement Effect and the Connexion 
between Electrolysis and the Emission of Electrons in a 
Vacuum. JP. Reicuensrein (Zeitsch. physikal. Chem., 1920, 95, 
457—507).—A theoretical paper in which it is shown that the 
conversion of an alternating current into a direct current by means 
of an electrolytic cell containing a passive metal cannot in any 
way be determined by the static characteristics in both directions, 
but only the dynamic characteristics are capable of giving inform- 
ation on such a transformation. The Schlémilch cell connected 
with a source of current is not only a detector, but, at the same 
time, a current intensifier. A scheme is described, useful in wire- 
less telegraphy, whereby a strong intensification of current may be 
brought about electrolytically. This current intensification is an 
effect of the displacement principle. The action of the Schlémilch 
cell is explained on the basis of the new intensification effect. The 
potential difference electrode | vacuum may be calculated in exactly 
the same way as that existing between zinc and an aqueous solu- 
tion of zine ions. The electron emission in a vacuum can be 
expressed in the same way as electrolysis in chemical kinetic terms, 
whereby the divergences from Richardson’s relationship and from 
Langmuir’s spacial charge equation may be explained. These two 
relationships can only be regarded as limiting expressions. 


J. F.S. 


Hydration of Electrolytic Ions. Ricnarp Lorenz (Zeitsch. 
Elektrochem., 1920, 26, 424-431).—A theoretical paper in which, 
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making use of the author’s work on space filling and the mobility 
of ions (this vol., ii, 481), it is shown that, by means of a modifi- 
cation of Stokes’ law (Born, A., 1919, ii, 214; Zeitsch. Physik, 
1920, 1, 220), the amount of hydration of electrolytic ions 
may be calculated. The space-filling number increases in propor- 
tion to the cube of the radius of the molecule, and, having deter- 
mined the radius of the ion from the mobility by means of the 
modified Stokes law, the amount of hydration may be calculated. 
In the present paper, the hydration of ions is looked on as a sheath 
of water molecules round the ion, which is not necessarily made 
up of a simple number of molecules. The order in which the 
mobilities of the ions of the alkali metals occur is in quite the 
wrong direction for the atomic weights, but in view of the present 
arguments, the order of the mobilities is shown to be correct. 
Lithium possesses the smallest electrodynamic radius, and there- 
fore moves most slowly, whilst cesium possesses the largest electro- 
dynamic radius and moves fastest. J. F. S. 


Disappearance of Gas in the Electric Discharge. Tur 
ReseaRcu Starr OF THE GENERAL Exvectric Co., Lrp., LonpDon 
(Phil. Mag., 1920, [vi], 40, 585—-611).—The present paper gives 
an account of an attempt to ascertain the cause of the disappear- 
ance of gas under an electric discharge at low pressure. Previous 
knowledge on the subject is briefly summarised. The parts played 
by absorption on the walls by chemical combination are unknown ; 
it is also unknown what electrical conditions most favour the dis- 
appearance. Preliminary observations showed that the disappear- 
ance of gas was closely connected with the appearance of the glow 
in the vessel. In any given state of the discharge vessel, the glow 
appears sharply at a definite potential difference between the elec- 
trodes ; this is termed the glow potential. The relationships exist- 
ing. between the glow potential and the thermionic emission, the 
pressure of the gas, the nature of the gas, and the form of the 
electrodes, respectively, have been examined. Small amounts of 
impurity change the glow potential very markedly, particularly in 
hydrogen. The general connexion between the appearance of the 
glow and the increase of ionisation is considered. The great 
importance of the glow potential for interpreting the rate of dis- 
appearance of gas is indicated. A number of experiments on the 
disappearance of carbon monoxide in the glow discharge are 
described. The results are discussed and explained by supposing 
that the glow causes a chemical change in the gas, which is 
reversible. The recognition of the reversibility appears necessary 
to explain the phenomena. . F.S. 


The Thermal Variation of the Coefficient of Magnetisa- 
tion of Anhydrous Sulphates and the Theory of Magneton. 
Pu. TuHéoporipEs (Compt. rend., 1920, 171, 715—717).—If 
X is the specific coefficient of magnetisation in the case of each of 
the three anhydrous sulphates studied, namely, manganous, 
cobaltous, and ferric sulphates, the curve showing 1/X as a fune- 
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tion of the temperature consists of two parallel straight lines joined 
by a short, curved portion. In the case of two of the sulphates, 
this discontinuity is very close to the point at which the mono- 
hydrate loses its water, and it may therefore be due to a trace of 
impurity. In all these sulphates the molecular field is negative, 
and their virtual Curie point is below absolute zero. The results 
obtained conform with the theory of magneton. W. G. 


A Thermo-regulator. J. Fircn Kine (J. Amer. Chem. Soc., 
1920, 42, 2058).—A device is described to prevent the contamin- 
ation of the mercury surface in thermo-regulators which operate an 
electrical control of the heating arrangements. The contamination 
of the surface is due to oxidation when the small are is produced 
at each break of the contact between the mercury and the wire 
contact. This can be avoided by replacing the air in the regulator 
by nitrogen. To do this, a small bulb is blown in the capillary 
tube at a short distance above the mercury surface, and in 
this bulb a globule of mercury is placed, so that a small volume 
of the tube is entirely cut off from the atmosphere. The wire 
contact passes through the globule, and can then make its contact 
in the usual way. The mercury globule rises and falls with the 
mercury surface below, but it never slips down and joins the lower 
mercury surface. The air space between the two mercury surfaces 
may be filled with nitrogen, but there is no need for this, as the 
small amount of oxygen is speedily used up, and then the surround- 
ing gas is inert. J. F.S. 


Determination of the Thermal Conductivity of Water. 
Max Jaxosp (Ann. Physik, 1920, [iv], 68, 537—570)—A new 
method for the determination of the thermal conductivity of liquids 
is described. The thermal conductivity of water has been deter- 
mined from 7:°4° to 72°6°. <A table of results is given, which may 
be represented by the formula A=0°4769(1 + 0-002984t), in which 
the units are Cal.m.-!hour-!degree-'. In C.G.S. units 
(cal.em.-! sec.-! degree-!), the formula is 

A=0-001325(1 + 0°0029842). 
The results are correct to 1%. J. R. P. 


Radiation in Explosions of Hydrogen and Air. 
W. T. Davip (Proc. Roy. Soc., 1920, [A | 6S, 183—198).—Mix- 
tures of hydrogen and air were exploded in a closed vessel with 
black walls. The proportion of heat of combustion lost by radi- 
ation during explosion and cooling decreases greatly with the 
mixture strength. The total radiation emitted is a linear func- 
tion of the maximum temperature developed. The proportion of 
heat lost by radiation up to the moment of maximum temperature 
varied between 0°5% (strongest mixture) and 1°4% (weakest mix- 
ture). The maximum rate of emission occurs approximately at 
the point of maximum temperature. Weak mixtures radiate more 
strongly in the initial stages of cooling than stronger mixtures 
when they have cooled to the same mean temperatures. The rate 
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of emission in the strongest mixture is approximately proportional 
to the fourth power of the absolute temperature. This does not 
hold in the initial stages of cooling of weak mixtures, but holds 
satisfactorily in the later stages. The 2:8, emission band of 
steam ceases to be emitted when the temperature has fallen to 
about 1000° abs. The radiation contains wave-lengths greater and 
less than this. In experiments with silvered vessels, it was found 
that the intrinsic radiance increases with the size of the vessel, 
and the gases after explosion are very transparent throughout, 
cooling to radiation of the same kind as they emit. 

The results are taken to indicate that the vibratory degrees of 
freedom of the steam molecules corresponding with radiation of 
2°8 u share the heat energy of the molecules only above 1000° abs., 
and this may account for the rapid increase of specific heat in this 
region. J. R. P. 


The Specific Heat of Saturated Vapours at Low 
Temperatures. G. Brunat (Compt. rend., 1920, 171, 712).— 
A reply to Ariés (this vol., ii, 585). W. G. 


Aggregation at the Melting Point. Wiuiiam R. Fietpine 
(Chem. News, 1920, 120, 241—242, 255—256, 302—303; 121, 
87—88, 150—153).—At the melting point, the molecules of each 
element are aggregated in a definite manner to form “ melticules.”’ 
The “melticular weights” of elements increase with the melting 
point. If the melting points are plotted against the melticular 
weights, all the elements lie on a single parabolic curve; if the 
melting points are close together, the curve is nearly a straight 
line. The rate of aggregation, PR, is found by dividing the melti- 
cular weight by the molecular weight. If the quotient sp.ht./R 
is plotted against the melting point, the elements considered lie 
on a parabolic curve, but if m.pt.xsp.ht. is plotted against P, 
the curve is nearly a straight line. 

The specific heat is calculated by the formula 

m.pt. x sp.ht./R =4°15. 
A table of melticular weights and values of FR is given. All 
elements with abnormally low specific heats are polymerised. In 
each group of elements (with occasional exceptions), and very 
often in the same series, the specific heat falls with increase of 


atomic weight. The considerations are applied to compounds. 
J.R. P. 


Clausius’ Vaporisation Formula and a Comparison of 
the Vapour-pressure Curves of Two Substances. Fr. A. 
Henciein (Zeitsch. Elektrochem., 1920, 26, 431—436).—The 
Ramsay-Young and the Diihring rules have been deduced from 
the Clausius vaporisation formula, and thereby the physical signifi- 
cance of the constants occurring in these formule has been demon- 
strated. Diihring’s rule is a special case of the general formula 
kT0,/T26.=(T,—,)/(T.—@2), which holds even at high tempera- 
tures, and in which 7, and 6, are the boiling points of a substance 
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at two different pressures, and 7, and @, the boiling points of 
another substance at the same two pressures. The constant / is 
approximately equal to the relationship between the molecular 
heat of vaporisation of the two substances. A formula is developed 
from the Clausius vaporisation formula which has the form 
log T,=alog T,+ 6. This formula holds exactly up to the critical 
point. In this formula, 7’; and 7’, are the temperatures at which 
both substances possess the same vapour pressure; a and b are 
constants. The constant a has a value between 0°8 and 1°5, and 
should it be exactly unity, the formula becomes the simplified 
Ramsay-Young formula. This equation is tested on a large 
number of substances in comparison with water. The agreement 
between the known experimental values and the calculated values 
is very good, so that it is practically possible to determine the 
vapour-pressure curve of a substance from that of water. The 
vapour-pressure regularities recently found by Herz (A., 1916, 
ii, 311) are explained. J. F. 8. 


Finiteness of the Expression C/T av in Wegscheider'’s 


0 
Vapour-pressure Formula. F. May (Zeilsch. physikal. Chem., 
1920, 95, 434).—A theoretical paper in which it is shown that the 
integral mentioned in the title becomes at the lower limit an 
infinite function, and, further, the integral has no definite value, 


T (T 
since | a’/T .dT=alim = +a ,acondition which Wegscheider (this 
e=t J 0+€ 


/0 
vol., ii, 598) has not taken into account in his vapour-pressure 
formula. J. F. 8. 


Finiteness of the Expression C/T. av. Rvupbo.r 


0 
WEGSCHEIDER (Zeitsch. physikal. Chem., 1920, 95, 435—437. 
Compare preceding abstract).—An answer to May’s criticism of 
the author’s vapour-pressure formula, in which the. use of the 
integral in question is justified. J. F. 8. 


Normal Vapour Pressures. C. von RecHENBerG (J. pr. 
Chem., 1920, [ii], 101, 112—122).—The present ea in 
making comparisons between the boiling points of substances deter- 
mined under differing, diminished pressures leads the author to 
propcse the adoption of a second standard pressure, which could be 
achieved by using a fraction of the physical atmosphere (760 mm.) 
or of the technical atmosphere (737 mm.), or a multiple of the 
absolute unit of pressure of the thermodynamic scale of the C.G.NS. 
system. The latter course appears preferable, and a standard 
pressure equal to 15 mm. of mercury is suggested. 

In the determination of boiling point under considerably reduced 
pressure, errors in the reading of the manometer are shown to be 
far more serious than those caused by incorrect reading of the 
thermometer. 

On the basis of the Crafts-Young formula, the boiling points 
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of substances can be calculated to 15 mm., in accordance with the 
expression C = «(15 —p)(273++¢), in which ¢ is the approximately 
estimated boiling point under 15 mm. pressure, x is a coefficient 
depending on the nature of the substance, and C’ is the correction 
to be applied. In utilising the formula for the calculation of 
boiling point at atmospheric pressure, it is found adequate to 
divide substances into two classes, for one of which the mean value 
of x is 0°00010, and for the other 0-00012; for pressure below 
25 mm., however, a further subdivision is necessary, and the 
following values of # are calculated from the recorded boiling 
points at 14—15 and 15—16 mm.; 0-004187 for hydrocarbons, 
ethers, oxides, thiocarbimides, mercaptans, sulphides, nitriles, and 
acid chlorides; 0°004009 for ketones; 0°003946 for esters, amines, 
and aldehydes ; 0°003720 for phenols; 0°003574 for acids; 0-003458 
for alcohols ; 0°00301 for hydrazones; 0°002835 for quinones. The 
entrance of chlorine, bromine, or iodine atoms, or of the nitro- 
group, into a compound has less effect than isomerism on the 
coefficients. The calculations, both for 760 mm. and 15 mm., are 
only valid in the total absence of dissociation or other transform- 
ation. The calculation for 15 mm. is not designed for the correc- 
tion of a boiling point determined at any reduced pressure to this 
particular value; if it is to be employed, the determination must 
be effected in such a manner that the reading of the manometer, 
which must be affixed to the boiling tube, only differs slightly from 
15 mm. mW. 


Some Applications of the Method of Distillation in 
Steam. Joserpn Remty and Witrrep J. Hickrysorrom (Sci. 
Proc. Roy. Dubl. Soc., 1920, 16, 131—142).—The suitability of 
the distillation method for determining molecular structure is dis- 
cussed, but a consideration of the distillation constants of a number 
of compounds shows that, although the molecular structure may 
be inferred in certain cases, this method cannot be applied 
generally without the support of further evidence. 

The distillation of solutions containing a volatile solute can be 
applied to detect changes in the state of molecular aggregation. 

By reason of the fact that butter-fat contains appreciable 
amounts of butyric acid, whilst this acid does not occur in appreci- 
able amounts in other fats of the type examined, butter-fat may 
be differentiated from these fats by the method of analysis of 
solutions by distillation. [See also J. Soc. Chem. Ind., 1920, 
804a.] W. G. 


Calorimetric Procedure for Determining the Heats of 
Slow Reactions. II. Calorimetry of a Slow Reaction: 
Heat of Inversion of Sucrose by Acids. Freprerick Barry 
(7. Amer. Chem. Soc., 1920, 42, 1911—1945. Compare this vol., 
ii, 533).—A method is described whereby the heat of inversion of 
sucrose by hydrochloric acid is measured with a precision largely 
determined by the characteristic errors of precise mercury thermo 
metry. This reaction is exothermal, and involves a partial con- 
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current and endothermal heat of mixture, which, under favourable 
conditions, continues for nine hours. The adiabatic method, which 
alone is applicable in such determinations, is thus shown to be 
generally adequate for the precise calorimetric measurement, not 
only of swift reactions, but of any reaction which at ordinary 
temperatures requires less than a day for its completion. A way 
is thus indicated whereby chemical, kinetic, and total energy data 
may, in general, be directly correlated. The process itself is illus- 
trative of such correlation. Incidentally, the procedure suggests 
a general and uniform method for the precise determination of 
adiabatic velocity-coefficients, and thus of the temperature-coeffi- 
cients of velocity constants, by energy measurements alone. A 
number of modifications of the usual calorimetric practice are 
described. These are necessary for the measurement of the heats 
of slow reactions, but they are also generally applicable. Notice 
is taken of the probable source of error in mercury thermometry, 
due to the effect of radiation on encased thermometer threads. 
The following experimental data have been obtained: heat of 
inversion of sucrose by hydrochloric acid at 20°, 10°4+0°06 gram 
cals. per gram; heat of solution of sucrose in water at 20°, 
3°43+0-02 gram cals. per gram for solutions up to about 4% sucrose 
concentration; heat of solution of sucrose in 1°64.V-hydrochloric 
acid, 4°23+0°05 gram cals. per gram for solutions containing up 
to 4% sucrose; heat of solution of anhydrous a-glucose in water 
at 20° and in 1°64.V-hydrochloric acid at the same temperature, 


13-9+0°1 gram cals. per gram for solutions containing up to 4% 
glucose. 


The Principle of the Constant Sum of the Energy of 
Formation and its Partition between the Atomic Linkings 
in Aromatic Substances. A. L. von Sreicer (Ber., 1920, 53, 
[B], 1766—1772).—In a previous paper (this vol., ii, 355), the 
energy of the C-C and C—H linkings in aromatic hydrocarbons was 
calculated, on the supposition that, in six-ring or condensed six- 
ring systems, the C-C and C-H linkings, respectively, are all equi- 
valent. It is certain, however, that in such compounds all C—H 
linkings are not equivalent (in naphthalene, for example, the 
a- and B-hydrogen atoms have different reactivities), but since the 
heat of combustion can be accurately calculated from constant «x 
and y values for all C-H and C-C linkings, it follows that there 
must be some compensating effect at work. A principle of parti- 
tion of the energy of the atomic linkings is worked out on the 
assumption that all the energy values may be different, and that 
the heat of decomposition of a >CH group is k;=y+., and that 
of a carbon atom united to three others, k,=3/2y, where r and y 
have the same significance as above. In other words, the sum of 
the energies of the linkings of each carbon atom is regarded as 
constant, instead of the energy of each C-C and C-H linking. In 
applying these assumptions to the consideration of hypothetical 
cases, it is assumed that when the energy of one linking of a carbon 
atom is increased, that of each of the two others is correspondingly 
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decreased. (Each aromatic carbon atom is regarded as tervalent, 
loc. cit.) It is shown that a change in the energy value of one 
such linking affects all the carbon linkings in the system, the effect 
diminishing as the distance from the disturbance becomes greater. 
The energy value of the C-—C linking in aromatic compounds is 
greater than in aliphatic compounds, and in the case of an 
aromatic—aliphatic linking, the value must lie between these two. 
For example, in toluene, the energy value of the side-chain C-—C 
linking is higher than in an aliphatic compound, and the value for 
each C-H linking in the —CH, group is correspondingly lowered, 
according to the above principle, with the result that the side- 
chain hydrogen atoms are more reactive in toluene than in ethane. 
E. H. R. 


The Relation between the Physical Properties of some 
Organic Liquids. W. Herz (Zeitsch. anorg. Chem., 1920, 112, 
278—282. Compare this vol., ii, 414).—In a former paper (this 
vol., ii, 285) it was shown that the quotient of the critical tempera- 
ture and the critical pressure, 7./»,, divided by the sum of the 
valencies of the atoms in the molecule, z, is equal to a constant, 
0°44, for a large number of non-associated compounds. Combin- 
ing this with the expression 7',=}(1//s9+293), where i. is the 
coefficient of expansion at 20°, the critical pressure can be calcu- 
lated from a knowledge of i, and z. This has been done for a 
number of liquids of the aliphatic and aromatic series, with fair 
agreement between observed and calculated values of »,. A rela- 
tion is also deduced between molecular weight, critical density, 
and number of valencies, which is expressed by d,=M//9°24:. 
This relation is checked against a large number of liquids of known 
critical density. The critical molecular volume assumes the simple 
form MV.=9-24z. From the relation 1=0°666p,/d,, where LZ is 
the heat of evaporation at the boiling point, combined with the 
above relationships, it follows that Z can be calculated from a 
knowledge of ky), dy, and z, or from ky, and the molecular weight 
by the equation Z=0-°6993(1 //., +293) /M. E. H. R. 


Comparative Method for Determining Vapour Densities. 
II. Pai Brackman (J. Physical Chem., 1920, 24, 267—276).— 
A weighed amount of the substance is introduced into one limb 
of a U-tube over mercury. Air is present in both limbs. The 
apparatus is then heated in a bath until the substance is com- 
pletely vaporised. Formule for calculation of the vapour density 
are given. os. &. 2. 


A Relation between the Volume and the Viscosity of 
some Organic Ions. Homer W. Smita (J. Physical Chem., 
1920, 24, 539—561).—The velocity of an organic ion is in- 
dependent of the mass of the ion and of its configuration. It 
depends essentially on two factors, namely, the specific nature of 
the nucleus or polar group to which the ion owes its chemical 
properties, and the total volume of the ion. In any series of ions 
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having a common ionic nucleus, and no other (namely, —COO’, 
-NH,’, —NH’, etc.), and apart from certain well-defined disturbing 
influences, the velocity is an inverse exponential function of the 
volume. J. R. P. 


Fluidities and Specific Volumes of Mixtures of Ethyl 
Benzoate and Benzene. Evcene C. Bincnam and Lanpon A. 
SaRvER (J. Amer. Chem. Soc., 1920, 42, 2011—-2022).—The 
viscosity and density of mixtures of benzene and ethyl benzoate 
of a series of compositions have been measured at temperatures from 
5° to 75°. From the experimental data, specific volume—tempera- 
ture, fluidity-temperature, and fluidity—specific volume curves have 
been constructed. It has been stated that when inert liquids are 
mixed, the fluidity is a linear function of the volume composition. 
Benzene and ethyl benzoate neither undergo contraction nor is 
there any development of heat on mixing; they are therefore to be 
regarded as inert towards one another. At 25°, the fluidity— 
volume concentration curve is not linear, and the cube roots of 
the viscosities are a linear function of the molecular concentration. 
This indicates that benzene and ethyl benzoate must show quite 
perceptible concentration on mixing, which is proof of the aggrega- 
tion demanded by the fluidity-volume concentration curve. 
Furthermore, the cube-root equation applies at only the one 
temperature used in the earlier work, but it does not apply at 
either higher or lower temperatures. This example is therefore 
not only not evidence against the fundamental hypothesis that 
fluidities are additive, but it furnishes strong evidence in its 
favour. J. F.S. 


The Sorption of Copper Sulphide. K. Scuerinea (Pharm. 
Weekblad, 1920, 57, 1294-1295. Compare A., 1918, ii, 409; 
1919, ii, 367).—A curve given previously by the author for the 
carrying down of sodium chloride from solution by precipitated 
copper sulphide is found to hold only for very narrow limits; at 
different concentrations, very different quantities are carried down. 
The formation of a precipitate is probably preceded by the separ- 
ation of structureless particles, surface tension being stronger than 
the directive force of crystal formation; these particles are able 
to adsorb other substances, a property which disappears as crystal 
formation sets in. 5.1. kL. 


Sorption of Cellulose (Filter-paper) and Starch. 
Imbibition. K. Scuerinca (Pharm. Weekblad, 1920, 57, 1289— 
1294).—The adsorptive power of filter paper is largely due to the 
distensible capillaries, which give it the character of a rather coarse, 
disperse medium. Since cellulose acts in water as a negative colloid, 
solutions of negative colloids, such as the metal sulphide sols, are 
stable towards it, whereas positive colloids, such as the metal 
oxide sols, are flocculated and suffer adsorption. The adsorption 
of neutral salts is slight, being relatively greater with more dilute 
solutions. The same is true for alkalis and alkaloids, but here the 
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adsorption is greater, and is completely inhibited by traces of 
acid. Since filter paper takes up ammonia and carbon dioxide 
from the air, all experiments were carried out with sheaves of 
paper dried at 120°. 

In the case of starch, the behaviour is less simple, depending on 
the degree of hydration, the temperature employed, etc., but here 
also adsorption was relatively greater with more dilute solutions 
and largely inhibited by traces of acid. So i 


Deduction of the Dissociation Equilibrium from the 
Theory of Quanta and a Calculation of the Chemical 
Constants. P. Enrenrest and V. Treat (Proc. K. Akad. 
Wetensch. Amsterdam, 1920, 28, 162—183).—A mathematical 
paper in which the conditions of equilibrium of a dissociating gas 
are deduced by statistical methods from the quantum theory. 
The relation between probability and entropy is discussed, and the 
ordinary calculations are extended by taking account of the group- 
ing and motion of the atoms in the molecules. A vapour-pressure 
formula for very low temperatures is deduced. 

On comparing the dissociation equation deduced with the corre- 
sponding thermodynamic equations, values are obtained for the 
chemical constants in the latter. J. R. P. 


Explanation of an Apparent Anomaly Outstanding in 


the Results of the Measurement of Dissociation Pressures. 
Avan W. C. Menzies (J. Amer. Chem. Soc., 1920, 42, 
1951—1956).—The experimental dissociation pressures of Tam- 
mann (A., 1888, 403), Schottky (A., 1908, ii, 1016), and Partington 
(T.,1911,99, 466) have been outlined so as to elucidate an anomaly 
which is outstanding at the present time, namely, that the dis- 
sociation pressures of salt hydrates-appear higher when measured 
by the gas current saturation method than when measured by the 
tensimetric method, and that tensimetric measurements yield read- 
ings which are greater at the beginning of the experiment than at 
the end. The explanations of this discrepancy put forward by 
Tammann (loc. cit.), Nernst (Zeitsch. physikal. Chem., 1908, 64, 
425), Campbell (A., 1915, ii, 516), Partington (Joc. cit.), and 
Brereton Baker (Ann. Reports, 1912, 8, 34) are considered. A 
number of criticisms and suggestions in connexion with both 
methods are put forward. The dissociation pressure has been re- 
determined for copper sulphate pentahydrate by both methods, 
and the results of previous workers confirmed. It is shown that 
the results of the gas-current methcd are, as was to be expected to 
be, a little higher than those of the tensimetric method, and that 
the discrepancy observed is well within the experimental error of 
such measurements, consequently there ceases to be an anomaly. 
It is shown that the tensimetric results of Frowcin (A., 1888, 337), 
often regarded as standards, should be accepted with caution. 


J. F.S. 
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The >retical Investigations of the Condition of Dis- 
sociation. II. A. The Influence of Bivalent Ions. B. The 
Influence of Colloidal Condition. L. Micnarnis (Biochem. 
Zeitsch., 1920, 106, 83—-91).—-A theoretical paper. 8. S. Z. 


Spontaneous Velocity of Diffusion of Molten Lead. 
J. Grow and G. von Hevesy (Ann. Physik, 1920, [iv], 68, 85—92). 
—The spontaneous diffusion of molten lead has been determined 
by placing a layer of molten lead above a layer of a radioactive 
lead isotope (thorium-/#) in a narrow, hard glass tube, and placing 
the tube in an upright position in a furnace of constant tempera- 
ture for periods varying up to two days. After cooling, the lead 
was cut into sections, and the a-ray activity measured in each 
piece. From the measurements, the quantity which had diffused 
to various heights was calculated. The results of seventeen experi- 
ments show, as a mean value, that 2°2 grams diffuse through an 
area of 1 sq. cm. per day at 343°. This value has been reduced 
to ordinary temperature and the viscosity of water, and the value 
2:1 grams cm.?/per day obtained. This value is approximately 
three times as large as the velocity of diffusion of the lead ion in 
water, from which is deduced that the radius of the lead ion is at 
least three times as large as that of the lead molecule in molten 
lead, and in consequence the lead ion is regarded as being heavily 


hydrated. J.F.S. 


Osmotic Pressure Regarded as a Capillary Phenomenon. 
H. Huutsuor (Proc. K. Akad. Wetensch. Amsterdam, 1920, 28, 
184—-192).—_A mathematical discussion of osmotic pressure on the 
basis of molecular attraction. J. R. P. 


Planck’s Theory of Dilute Solutions. P. Borpke (Physikal. 
Zeitsch., 1920, 21, 551—552).--An extension of a former paper 
(this vol., ii, 229). Retention of terms of the second order in 
respect of concentrations in the expression for the potential is not 
sufficient to include known cases of equilibria. J. R. P. 


The Irregular Series of Flocculation. H. R. Kruyr and 
(Muze) H. G. van Arxet-Apriant (Rec. trav. chim., 1920, 89, 
609—614).—From a study of the flocculation of neutral and 
alkaline gold sols by thorium nitrate and by colloidal thorium 
hydroxide, the authors conclude that, as a general rule, the 
irregular series are produced by the strong electro-capillary action 
of the ions, which discharge. It is only in the case of the inten- 
tional formation of an hydroxide sol, in alkaline medium, that the 
phenomenon of reciprocal flocculation occurs. W. G. 


The Relation between the Limit Value and the Con. 
centration of Gold Sols. H. R. Kruyr and A. E. van ARKEL 
(Rec. trav. chim., 1920, 39, 615—617. Compare preceding 
abstract).—It has previously been shown for a sol of arsenious 
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sulphide that with the potassium ion the limit value increases 
with dilution of the sol, whilst with the barium ion it remains 
almost constant, and diminishes considerably with the aluminium 
ion. It is now shown that in the case of a gold sol the limit value 
increases either with a potassium, barium, or aluminium ion, and 
only diminishes slightly with the quadrivalent thorium ion. 


W. G. 


The Critical Potential. H.R. Kruyt (Rec. trav. chim., 1920, 
39, 618—622).—A theoretical discussion of previous work (pre- 
ceding abstracts), in which it is shown that for a given disperse 
substance the critical potential is only a constant within certain 
limits. It is necessary to take into account also the probability 
of adhesion. 


Thermo-kinetic Explanation for the Reciprocal Attrac- 
tion of Colloidal Particles. (A Possibility of Explaining 
Gravitation.) Roserr Fricke (Zeitsch. physikal. Chem., 1920, 
95, 441—-456).—A theoretical paper in which the reciprocal attrac- 
tion between colloidal particles in solution is shown to be due, in 
part, to kinetic actions, and not entirely to molecular attraction. 
The same conclusion is drawn for gas disperse systems, and a 
thermo-kinetic “shadow” hypothesis developed. This thermo- 
kinetic ‘shadow’ hypothesis is further developed to a general 
energetic shadow hypothesis, which, on certain assumptions, is 
applied to other physical problems, particularly gravitation. 

J. F.S. 


The Formation and Stability of Colloidal Solutions. 
P. P. von WeEimaRN (Ann. école mines de ?Oural, 1919, 1, 14—16). 
—Theories of the stability of colloidal solutions which are based 
entirely on the influence of ions, such as that of Malfitano (A., 
1911, ii, 102), cannot be of general application, for, just 
as concentrated true solutions of a substance can be obtained in a 
solvent in which it is practically non-ionised, so can stable colloidal 
solutions of any substance be made in non-ionising solvents. 
Colloidal solutions of a substance in a dispersion medium in which 
it does not form a true sclution cannot be prepared in more than 
very limited concentration unless a dispergator (peptising agent) 
be present. CuEemMIcaL ABSTRACTS. 


The Fundamental Principles of Synthesis of Dispersoids 
in the Light of my Researches from 1906 to 1916. 
P. P. von WeErmaRn (Ann. école mines de ’Oural, 1919, 1, 1—5). 
—(A) General principles. (1) Any substance may be obtained in 
any degree of dispersion. (2) During solution of any substance in 
any solvent, the substance passes through the dispersoid state. Near 
a transition point the substance is in the dispersoid state. (/) Con- 
ditions for the dispersoid state irreversible with temperature. 
(1) Dispersoid solutions of low concentration result from reactions 
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producing the substance in a medium in which it is only slightly 
soluble, provided the reacting substances are very dilute. (II) Dis- 
persoid solutions of higher concentration. (1) These coagulate at 
once in media which are practically completely indifferent to the 
disperse phase. (2) For the preparation of dispersoid sclutions of 
higher concentration, conditions of dispergation (peptisation) 
(A., 1909, ii, 306; “Grundziige der Dispersoidchemie,” 1911, 
76) and of dispersoid parasitism must obtain. (3) Homo- 
chemical compounds (barium sulphate forms homochemical 
compounds with all barium salts and all sulphates) exist 
for every substance and make it possible to realise conditions of 
dispergation and dispersoid parasitism. (III) Dispersoid precipi- 
tates. (1) These are obtained for any substance by carrying out 
the reaction forming it in a medium in which it is very slightly 
soluble. (2) A high degree of dispersion exists the longer the 
lower the solubility in the medium and the more indifferent to it. 
(3) The homo- and hetero-chemical cohesive forces exerted on the 
disperse phase by the dispersion medium and by substances in 
solution in it retard the union of the particles of dispersed phase, 
and hence the velocity of crystallisation. (CC) Principles govern- 
ing the dispersoid state reversible with temperature. (1) Any 
substance can be obtained by slow cooling of its solution as a 
highly dispersed gel or glass, which can be dissolved again on 
slowly warming. (2) By proper choice of dispersion medium, it 
can be made practically impossible to obtain the substance in the 
coarse state of dispersion. (3) The most important factors govern- 
ing the ability to obtain the substance in reversible dispersoid state 
are: the solvation, “ solventolysis,’’ dispersoid parasitism, and the 
ability of the medium to solidify to a gel. (4) In systems in which 
the solubility decreases as the temperature increases, reversible 
dispersoids are obtained by processes the reverse of those used for 
systems in which the solubility increases with rising temperature. 
CHEMICAL ABSTRACTS 


Precipitation of Colloids. Humpnrey D. Murray (Phil. 
Mag., 1920, [vi], 40, 578—585).—-A theoretical paper in which, 
from calculations based on Odén’s data for colloidal sulphur and 
Freundlich’s data for colloidal arsenious sulphide, it is shown that 
the minimal concentration of univalent cations required to pre- 
cipitate a negatively charged colloid under similar conditions of 
concentration and temperature in a given time varies with the 
atomic number of the cation, and in general is given by an equa- 
tion of the form (=X .N”, in which ( is the concentration of 
the cation, V the atomic number of the cation, » a constant for 
the colloid at that particular concentration, and K a constant 
depending on the nature of the colloid and the anion. Taking the 
case of univalent cations with a common anion (Cl’) and sulphur as 
the colloid, C,=5-9.V~-!-%; potassium constitutes the only excep- 
tion to this out of six cases examined. From a few examples, the 
equations C,=1'46V-' and C,=0°33NV-! are obtained for 
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bivalent and tervalent cations respectively, where Cl’ is the anion 
In the case of anions with colloidal ferric hydroxide, the value 
(’=0°00215N°-* is obtained. In all cases, when log’ is plotted 
against log V, straight-line curves are cbtained. If the fore- 
going results are substantiated, it follows that Whetham’s law 
requires modification, probably by comparing the precipitating 
power of only those ions for which the values of V” are approxim- 
ately equal. J. F. S. 


Gelatin as an Emulsifying Agent. Harry N. Wormes and 
Wituiam C, Cuitp (7. Amer. Chem. Soc., 1920, 42, 2049—2056). 
—The formation of petroleum—water emulsions by the aid of 
gelatin has been studied. It is shown that the maximum lower- 
ing of the surface tension should be obtained. This is secured 
just as well by 0°3—-0°4 gram of gelatin per 100 c.c. of water as 
by 1:0 gram. Acids, bases, and liquefying salts (sodium iodide, 
sodium chloride, and sodium nitrate) also lower it a little, whilst 
solidifying salts (sodium sulphate, tartrate, and citrate) raise it. 
Viscosity must not be increased more than a little beyond that of 
water. This means either that only a small amount of gelatin can 
be used or that the gelatin must be liquefied by the proper electro- 
lytes. The latter method yields the better emulsion. An excess 
of acid, base, or liquefying salt should not be used. This probably 
means that the structure of the gelatin must not be entirely 
destroyed or that it must not be reduced nearly to molecular size. 
There is no convincing evidence that gelatin particles are with- 
drawn from the solution to form adhesion layers about the oil 
droplets. There is no evidence that, as the oil content is increased, 
the gelatin content must also be increased to produce as good an 
emulsion. This would certainly be the case were adhesion layers 
formed around the oil droplets. One gelatin content in a given 
volume of water can be selected which will make the best emulsion 
for all oil contents. The main factor in oil—water emulsification 
with the aid of gelatin is viscosity, not the maximum, but the 
most favourable, viscosity. J. F.S. 


Determination of the Number of Independent Constit- 
uents of a System of Substances. Louis Dupreuit (Compt. 
rend., 1920, 171, 720—721; Bull. Soc. chim., 1920, [iv], 27, 
809—813).—A mathematical expression is deduced which gives the 
number of independent variables in functions of which the changes 
in the chemical composition of a system of compounds can be 


expressed. W. G. 


The System Na,HPO,-NaCl-H,O. Tsurvus: Oxazawa 
(J. Tokyo Chem. Soc., 1920, 41, 602—620).—Primarily with the 
view of finding convenient transition temperatures of some hydrate 
which might be used for calibrating scales between 35° and 42° 
for a clinical thermometer, the author studied the effect of sodium 
chloride on the transition temperature of the hydrate of disodium 
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phosphate. For the lower scale, the transition temperature 35°4° 
of pure Na,HPO,,12H,O = Na,HPO,,7H,O+5H.O can be used. 
For the upper limit, 39°3° could be obtained if equal parts of the 
dodecahydrate and the heptahydrate of the phosphate and two- 
third parts of sodium chloride are mixed. More extended ranges 
of transition temperatures with various mixtures of the compounds 
and the nature of this system were studied in addition. The 
results obtained are given in three curves and two tables. 
CHEMICAL ABSTRACTS. 


Theory of the Velocity of Chemical Reaction. F. A. 
LINDEMANN (Phil. Mag., 1920, [vi], 40, 671—673).—A criticism 
of the hypothesis put forward by Lewis (T., 1918, 113, 471). In 
this paper, Lewis shows that the velocity of a chemical reaction 
is determined by the energy density of radiation of a certain 
frequency. The present author points out that the radiation 
density may be profoundly modified by exposing the reaction to 
some external source of radiation, and, if Lewis’s hypothesis is 
true, this should completely change the velocity of reaction, but 
no such phenomenon has been observed. Using Lewis’s example 
for the inversion of sucrose by 0°9.V-hydrochloric acid, it is shown 
that the reaction ought, on this hypothesis, to have a velocity 
10 times as great in sunlight as in the dark. Yet the reaction 
actually proceeds at appreciably the same rate whether it is 
exposed to sunlight or not. J. F.S. 


Formula for the Temperature Dependence of Velocity 
Constants in Gas Reactions. J. Tresuine (Proc. K. Akad. 
Wetensch. Amsterdam, 1920, 28, 143—-148).—A mathematical 
paper in which the classical kinetic theory is applied, with special 
assumptions, to the derivation of formule for the dependence of 
reaction velocity on temperature. J.R. P. 


The Velocity of Decomposition of High Explosives in a 
Vacuum. I. Roserr Crospre Farmer (T., 1920, 117, 1432—1445). 


Rate of Chemical Action in the Crystalline State. 
C. N. Hrnsuriwoop and E. J. Bowen (Phi/. Mag., 1920, [vi], 40, 
569—578).—The rate of decomposition cf potassium permanganate 
at 240° and 217°, solid solutions of potassium permanganate and 
perchlorate at 239°, ammonium dichromate at 219°, potassium 
permanganate and manganese dioxide at 220°5°, and tetranitro- 
aniline at 140° and 120°, has been determined. The experiments 
were carried out with crystals of varying sizes, and the rate of 
reaction determined by the gas evolution. The change appears 
to be confined to those molecules in the neighbourhood of the 
surface, and in the region where a progressive disintegration of 
the crystal structure takes place the change is strongly accelerated. 
Solution in another solid causes a reduction in the rate of reac- 
tion. The results show that the molecules in the interior are 
under some kind of restraint ; this may be connected with the fact 
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that in the interior the molecules are bound by valency forces on 
all sides, or it may be referred to the internal pressure. 
J.F.S. 


Ideal Catalysis and the Theory of Dislocation. 
J. Bogsexen (Rec. trav. chim., 1920, 39, 623—639).—A more 
detailed account. of work already published (compare A., 1914, 
ii, 554, 847). W. G. 


Promoter Action in Catalysis. Rosert Norton Pease and 
Hueu Srorr Taytor (7. Physical Chem., 1920, 24, 241—265).- 
Promoter action in catalysis is understood as including all those 
cases in which a mixture of two or more substances is capable of 
producing a greater catalytic effect than can be accounted for on 
the supposition that each acts independently and in proportion to 
the amount present. An example is furnished by the use of iron 
molybdenum in the synthesis of ammonia. Iron and molybdenum 
are both catalysts for the reaction, but a mixture of equal parts 
of the two is much superior as a catalyst to either alone. A dis- 
tinction is made between this type of activation (co-activation) 
and cases (activation) in which a relatively inert substance increases 
the activity of a catalyst. Neutral salt action is an example of 
the second type. Examples of promoter action in heterogeneous 
and homogeneous catalysis and enzyme action are given. 


J. R. P. 


The Constitution and Structure of the Chemical Ele- 
ments. Hawxsworts Cotiins (Chem. News, 1920, 121, 219—222). 
—A continuation of a previous paper (this vol.; ii, 680). 


J. BR. P. 


Constitution and Structure of the Radioactive Elements. 
Hawkswortn Cotitins (Chem. News, 1920, 121, 243—244). 
The reasoning applied in previous papers (this vol., ii, 26, 680) 
is extended to radioactive elements. It is concluded that the 
characteristic constituent of these is a portion represented by 
hexadic titanium. This is shown to explain the emission of 
B-particles from the elements. J. R. P. 


Atomic Structure and Chemical Properties. Emm 
KouiweEiLer (Physikal. Zeitsch., 1920, 21, 543—-549).—-In opposi- 
tion to the prevailing views on the matter, the author considers 
that the chemical properties of an element are intimately connected 
with the constitution of the atomic nucleus. The constituents of 
nuclei are the helium nucleus, the hydrogen nucleus, and the 
electron. After the building up of a central nucleus, composed 
of a helium nucleus, or two hydrogen nuclei, for elements of even 
maximum valency, the uncompensated positive charges of the 
helium nuclei combine to groups of eight units. The residual, 
ungrouped charges, varying from 0 for the inactive gases, through 
8 for the transitional elements, to 14 for the halogens, then deter- 
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mine the chemical characters of the element. The larger or smaller 
number of groups of 8 positive charges corresponds with analogous 
elements, whilst an equal excess or deficit of positive and negative 
units gives rise to isotopes. The theory enables many phenomena 
of valency, electrochemical character, etc. (A., 1918, ii, 304), to 
be explained. The action of the outer electrons may mask that 
of the nucleus, but the assumption that the latter is of no account 
in determining the chemical properties is none the less incorrect. 
Radioactive changes are quoted as examples of changes of chemical 
character due to alterations of the nucleus. The impossibility of 
changing the chemical character of an element is compared with 
the independence of radioactive properties on external conditions. 
Changes of valency, which are readily brought about, are condi- 
tioned by the external system. The views of Kossel (A., 1916, 
ii, 243) are adversely criticised. J. R. P. 


Stability of Atoms as Related to the Positive and 
Negative Electrons in their Nuclei, and the Hydrogen, 
Helium, H,, H, Theory of Atomic Structure. Wiu.iam D. 
Harkins (J. Amer, Chem. Soc., 1920, 42, 1956—1997. Compare 
A., 1915, ii, 543, 544, 814; 1916, ii, 241; 1917, ii, 303; 1918, ii, 89; 
this vol., ii, 479, 541).-A theoretical paper in which the theory 
put forward in previous papers is extended. The negative 
electrons in the nuclei of atoms are largely associated in pairs, 
either as ‘ binding” or “‘ cementing” electrons. Pairs of binding 
electrons serve to bind together a number of positive electrons into 
a primary group or particle. The most abundant of these is the 
a-particle, consisting of 2 negative and 4 positive electrons, and 
having a net positive charge of 2. Its formula is (n,+B.~)*++*, 
where + is the positive and B- the negative electron. The 
a-particle makes up about 90% of all known material in meteorites, 
A second, less abundant, group is the (.+8,~)°, or p-group, which 
has a zero net charge, and makes up more than half of the rest 
of known material. Thus nearly all of the material, which consists 
of complex nuclei, exists in the form of groups made up of pairs 
of negative binding electrons, together with an even number of 
positive electrons. Isotopes of higher atomic weight differ from 
those of lower atomic weight by the presence of a single p-group, 
or of one or two “helio’-groups, or of both a helio and a 
w-group. <A helio-group consists of an a-particle with 2 negative 
electrons, which cement it to the nucleus of the atom. Atoms of 
odd net nuclear charge are relatively rare; they consist mostly of 
a-particles, but the odd value of the net charge is caused by the 
presence of one odd-numbered yv-group, (y;+8.~)+, in the nucleus 
of each atom of odd atomic number. Of the light atoms, only 
glucinum and nitrogen contain an odd number of negative nuclear 
electrons, and these elements are not abundant. Even among the 
radioactive nuclei there are only a few which contain an odd 
number of negative electrons, and they are very unstable. The 
a-particle is assumed to be electrically negative in most of its 
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exterior, but to have a net positive charge of 2. Such particles 
repel one another at ordinary distances, and only attract when 
brought extremely close together in such a way that electrical 
couples are able to produce an attraction greater than the repulsion 
of the net charge. Neither a single positive nor a single negative 
electron can attach itself to such a particle, nor will two such 
particles unite, but three to eight, and also ten, but not more 
than ten, a-particles unite to form a complex nucleus, in which the 
mass is twice the charge and the ratio of negative to positive 
electrons, V/P, is 0°5. Eleven positively charged a-particles will 
not alone unite to form a complex nucleus, since the positive 
charge, 22, is too large for the attractive action of the particles to 
overcome the repulsive effect of the charge. More positive 
a-particles will add on if, at the same time, the ratio V/P is 
increased. The ratio is increased by the addition of a helio 
group, which increases the ratio .V// by a sudden jump from 0°5 
to 0°55. The increased ratio makes it possible for an extra positive 
a-particle to attach itself, so two a-particles are added in one step 
and two cementing electrons in addition. Thus the cementing 
electrons keep the nucleus stable as its self-repulsion increases. 
The atomic weight thus increases by 8 instead of the normal 4 
units. More a-particles then add on, decreasing the V// ratio 
until the positive repulsion becomes so high that a second pair of 
cementing electrons adds on, and again the atomic weight increases 
with abnormal rapidity. It is shown that four series of atoms 
are known: the helium—thorium series, the meta-neon—uranium 
series, the lithium cobalt series, and the meta-chlorine series. The 
relationships of these series with the periodic system are discussed. 
The atomic weights of all pure series of atoms are very close to 
whole numbers when calculated on the O=16 basis. Tables are 
given of the total positive charge, total negative charge, a-cement- 
ing electrons, excess charge, and electron contents of the nuclei of 
all known atoms. When the net positive charge on the nucleus 
of an atom becomes greater than 28, the resultant self-repulsion 
becomes so great that relatively few atoms of this class can be 
formed. Such atoms are relatively rare, and do not make up more 
than 1/1000 of the material of the earth and meteorites, although 
they constitute more than two-thirds of the elements and more 
than three-quarters of the atomic species. In all common atoms, 
the ratio V// is 0°5, or only very slightly above this value. The 
atoms become rare as soon as the cementing electron content rises 
above 2, and no number of cementing electrons is able to stabilise 
a nucleus with a positive charge greater than 28. Nuclei which 
contain an odd number of positive electrons are rare, and those 
containing an odd number of negative electrons rarer still. That 
is, atoms with an odd nuclear charge are rare, and when they do 
exist they are due to an odd number of positive electrons. Nickel 
is undoubtedly a mixture of isotopes; it has a low mean negative 
electron content, and therefore has a low atomic weight for its 
position in the periodic system. Nitrogen and scandium are not 
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members of any of the series mentioned above. Nickel, potassium, 
calcium, and iodine have abnormally low nuclear contents of 
negative electrons, whilst argon, tellurium, barium, and selenium 
have high contents. Most of these elements lie near the positions 
of atomic weight reversal in the periodic system. There are 92 
elements in the limited sense of the term, but about 300 different 
species of atoms. The term element is now used to denote all 
atoms in the nuclei of which (/—.V) has the same value. All 
elements from Ge (atomic number, 32) to Au (97) are mixtures 
of isotopes. 

The atomic weights of the light elements are mostly whole 
numbers on the oxygen basis, and in the case of even atomic 
weights are divisible by 4, which indicates that isotopes do not 
occur in these elements to a large extent; exceptions are to be 
found in neon, chlorine, magnesium, silicon, and probably 
aluminium. In other cases, from atomic number 28 to 80, the 
whole number atomic weights correspond with the law of chance. 
The atomic weights cf lithium and boron indicate the existence 
of lighter isotopes, and the hypothesis indicates that the ratio 
V/P should be 0°5, so the atomic weight of the lighter lithium, 
which is probably present io the extent cf 6% in lithium, is 6, 
whilst that of boron is 10; an isotope of iron, 52, calcium, 44, and 
several of nickel, 56, 60, and 58, are all indicated. Atoms of zero 
atomic number may exist with masses 4, 3, 2, and 1, and possibly 
other values. These would contain no non-nuclear electrons, and 
would have no chemical and almost none of the ordinary physical 
properties, apart from mass. 

The whole number relationship of the atomic weights when 
O=16 may be stated in the form that in all known complex 
nuclei the pesitive electron has the weight 1:000+0°001, whilst the 
free positive electron has the mass 1-007. This might be stated 
more accurately by giving the weight of the average electron pair, 
as 1:°000+0°001 in any complex atom, but as 1:0077 in hydrogen 
itself, where the positive electron is free and not bound. The 
constancy in the packing efiect may be a characteristic of the 
positive and negative electrons themselves. J. F. 8S. 


The Possible Existence of Binding Rings in Diamond. 
N. H. Kouxmeiser (Proc. K. Ahad, Wetensch, Amsterdam, 1920, 
23, 120—_128).—A mathematical paper. The author agrees with 
Debije and Scherrer (A., 1919, ii, 20) in rejecting the binding 
rings of two electrons between the carbon ions in the diamond as 
a satisfactory explanation of the forces of valency. J. R. P. 


Considerations on Certain Numerical Relations Pre- 
sented by Atomic Weights. Epmonp Janprirr (Mon. Set., 
1920, [vi], 10, 169-172, 194--198).—The alkali metals have 
atomic weights given by ihe formula m7+x16 (~=0 for Li); 
those of the alkaline earths have atomic weights given by 
9+m15+n16. Thallium is considered an alkali metal, and 
bismuth a metal of the alkaline earths. The metals of the third 
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group have atomic weights of the form 11+ ml6+4 417, with the 
exception of gallium. Lead also follows this formula, and is con- 
sidered as belonging to a branch group. Similar relations are 
deduced for other elements, and structural formule for atoms are 


given. he Se A 


Binuclear Theory of Atoms and the Periodic System, 
O. Hinssere (J. pr. Chem., 1920, [ii], 101, 97—-111).—A further 
extension of the author’s theories (compare A., 1916, i, 725; 1917, 
ii, 173, 461; 1918, ii, 106; 1919, ii, 505). It is assumed that there 
are three different. arrangements of electrons within the atom: 
(i) nuclear electrons, which, as deduced by Fajans and Soddy from 
the occurrence of isotopic elements, have no direct influence on 
the chemical and physical properties of elements (with the excep- 
tion of radioactive properties), but only an indirect effect in so far 
as they neutralise the positive charges of a nucleus, and so influence 
the number of free positive charges on the atom; (ii) valency 
electrons, which cause the formation of molecules by a process of 
neutralisation with the nuclei of other atoms; when situated at 
the exterior of the atoms, they are causative of the optical and 
chemical properties of the latter; (iii) ring electrons, which are 
placed between two nuclei, and, according to the simplest assump- 
tion, vibrate in a plane perpendicular to the axis of the two nuclei. 
A distinction is drawn between reversible ring electrons (which 
may pass into valency electrons by partial or complete obliteration 
of the internal ring, whereby they proceed to the neighbourhood 
of the nucleus) and irreversible ring electrons (in which this 
process is impossible). They play no part in the valency question. 
The inactivation of a valency electron is caused by its transition 
to an irreversible ring position. They are only of secondary 
importance for the physical, and particularly for the chemical, 
properties of the atoms. The author illustrates his arguments 
by a number of examples chosen from the group of the rare earths 
and from the formation of simple chemical compounds. He is 
thus led to the conception of intra-atomic union. The formation 
of molecules is a continuation of the formation of atoms; in other 
words, the production of molecules is due to the neutralisation of 
nuclei which have been unable to complete this process within the 
atom. This is impossible in those cases, instanced by the rare 
gases, in which intra-atomic neutralisation is quantitative. The 
molecules are atoms of a higher order. 

The investigation includes the consideration of the chemical 
properties as well as the atomic volume and boiling point of the 
elements. If is less exact and certain than the methods of atomic 
physics, but provides material for this branch of the work, which 
is the more valuable since considerable difficulties are encountered 
in the mathematical treatment of the electronic theory of atoms 
based solely on physical data. In this connexion, a protest 1s 
made against the recent dictum of Stock, that the investigation 
of atomic structure is the province of the physicist alone. 


H. W. 
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A New Periodic Relation between the Atomic Weights 
of the Chemical Elements. III. Resonance Theory of 
Chemical Compounds. IV. The Connexion between 
Rests and Magnetic Susceptibility of Atoms. Kari Fenrie 
(Physikal. Zeitsch., 1920, 21, 552—555; see this vol., ii, 303).— 
1. The frequencies of the inactive gases calculated by the author’s 
formula are in the ratios of simple fractions. The resonance can- 
not be improved by combination with other atoms, which explains 
the inactive character of the elements. Relations between the 
frequencies of atoms and molecules are discussed. 2. The form 
of the curve of atomic diamagnetic susceptibility is that of the 
differences between the experimental and ideal atomic weights 
(“rests”). A theory of the magnetic properties on the basis of 
the resonance theory is given. J. R. P. 


Which Elements Form Volatile Hydrides ? Fritz Paneru 
(Ber., 1920, 58, [B], 1710--1717).—The place in the periodic 
system of those elements which are known to form volatile hydrides 
is discussed. The discovery of volatile hydrides of tin, lead, bis- 
muth, and polonium (this vol., ii, 41, 758) makes it possible to 
draw a sharp line between those elements which do, and those which 
do not, form volatile hydrides. When Staigmiiller’s form of the 
periodic table is considered (A., 1902, ii, 129), in which the 
elements are divided into eighteen groups (the number of elements 
in a complete long period), it is seen that all the elements in the 
last four groups, including the above four elements, form volatile 
hydrides. Only one element not appearing in this portion of the 
table, boron, is known to form a volatile hydride. In other words, 
the four elements immediately preceding each noble gas, and 
boron, are the only ones which form volatile hydrides. The strange 
association of silicon, tin, and lead in the table is justified by the 
fact that they all form volatile hydrides, apart from their metallic 
or non-metallic character. The bearing of Kossel’s views (this 
vol., ii, 681) on the volatility of the hydrides, considered from the 
space-lattice point of view, is discussed. E. H. R. 


Subsidiary Valencies and Molecular Compounds. 
Epmunp Nevsser (Zeitsch. physikal. Chem., 1920, 95, 439—440). 
—A theoretical paper in which it is shown that the hypothesis 
as to the nature of subsidiary valencies and the formation of 
molecular compounds put forward by Hocheder (this vol., ii, 612) 
leads to consequences which are not in accord with known facts. 
Thus, according to the hypothesis, three isomerides should be 
formed when ethyl chloride is added to trimethylamine. These 
compounds would be formulated respectively : 


at Cas CoHs 7, — 
N Cl N © Na, 


AN ZN t™ 
CH, CH, CH, CH, CH, CH, CH, 
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The sulphato- and oxalato-pentammine cobaltic salts, which are 
known not to be ionised in solution, must, according to Hocheder’s 
hypothesis, be dissociated to 50% with respect to the sulphate or 
oxalate group. Other difficulties are quoted in connexion with 
hexammine platinum chloride and copper thiocarbamide chloride. 


J. F. 8. 


Isomerism, Tautomerism, and Pseudomerism of 
Organic Compounds and their Relations. Inco W. D. 
Hacxu (Chem. News, 1920, 121, 85—87).—Isomerism, tauto- 
merism, metamerism, desmotropism, and pseudomerism are caused 
by six factors: V, the number of atoms in the molecule; X, the 
kind of atom; P, the position or arrangement of the atoms; 7’, the 
chemical type of the compound; I’, the valency of the principal 
atom; ZL, the linking between the atoms. The following table 
gives a classification of the various types of isomerism on this 
basis : 

Organic molecules or radicles show: 


| a a ao Aa 
Isology when —- — — -— (structure the same) 
Homology when ; — - — ( oa - 
Polymerism when ; - — (percentage the same) 
Structure isomerism when 8 - (two-dimensional) 
cis-trans-Isomerism when. 8 ; - — (three-dim., inactive) 
Stereoisomerism when ... 8 ; (three-dim., active) 
Metamerism when : 

Desmotropism when 

Tautomerism when 


where s=same, d=different, and —-=same or different. 
Special symbols are given to express these relationships. 


o. & £. 


Method of Measuring the Rate of Flow of Gases. Josurn 
Eruicu (Ann. Chim. anal., 1920, [ii], 2, 289—297).—The appa- 
ratus described is of the type in which the upper ends of a 
U-shaped manometer are connected by a capillary. The gas to 
be measured enters by a side-tube on one limb of the manometer, 
passes through the capillary, and escapes through a side-tube on 
the other limb, the pressure caused by the passage of the gas 
through the capillary being registered by the change in level of 
the liquid in the manometer. Ww. &. &. 
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Inorganic Chemistry. 


Laboratory Apparatus for Preparing Electrolytic 
Hydrogen. Wittiam Georce Pater (J. Soc. Chem. Ind., 1920, 
39, 3167r).—A simple electrolytic cell of which the essential feature 
is an inverted, unglazed earthenware pot, which is covered with 
a parchment paper to act as a diaphragm, is described. The elec- 
trodes are of sheet nickel and the electrolyte is a 5—10% solution 
of potassium hydroxide. W. G. 


The Crystal Lattice of the Hydrogen Haloids. A. Reis 
(Zeitsch. physik., 1920, 1, 299—308).—For the hydrogen haloids, 
the relation between ionisation energy and molecular volume does 
not follow the scheme given by born for the alkali haloids 
(A., 1919, ii, 214). This relation for the hydrogen haloids is 
not reconcilable with the assumption of atomic ion lattices, 
but leads to the assumption of molecular lattices. Further, 
the inner connexion between the high ionisation energies and the 
low heats of sublimation of the hydrogen haloids can also only be 
explained on the assumption of molecular lattices. The lattice 
structure of the solid hydrogen halcids indicates a very marked 
unsymmetrical structure of the halogen ions in the molecule of the 
hydrogen haloids. CuemMicaL ABSTRACTS. 


Action of very Concentrated Solutions of Iodic Acid on 
Ammonia Gas. G. Denicis and J. Bartor (Bull. Soc. chim., 
1920, fiv], 2'7, 824--825).—It has been shown that, with solu- 
ticns cf iodic acid not exceeding 10% in strength, ammonia gives 
quadratic crystals of ammonium iodate (this vol., ii, 555). If a 
drop of a 50% solution cf iodic acid is exposed to an atmosphere 
containing a trace of ammonia gas, it becomes covered with a thin 
white film, and if this is then well mixed with the iodic acid, 
rhombic crystals of ammonium tri-iodate can be observed under 
the microscope. If a drop ef 50% iodic acid and a drop of strong 
ammonium hydroxide are placed a few millimetres apart on a 
microscope slide, the successive formation of the neutral iodate, 
the di-iodate, and the tri-iodate may be observed. W. G. 


A New Form of Ozoniser for Laboratory Work. 
Y. V. Ramatan and M. V. N. Swamy (Chem. News, 1920, 121, 
193).—The ordinary ozone tube is modified by using rarefied gas 
as a conductor of electricity. The tube through which the air or 
oxygen passes is enclosed in a glass jacket, in which the air is 
rarefied hy a filter pump, and a second sealed tube, also connected 
with a filter pump, passes axialiy through the oxygen tube. The 
electrodes are small platinum disks attached to wires for the 
current. In a second form, the outer jacket is of aluminium. 
A yield of 40—50 mg. cf ozone per litre with the first tube, and 
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50—60 mg. per litre with the second form, was obtained, using 
dry oxygen. ee 


Distillation of a Ternary Mixture, One Constituent of 
which is not Volatile. Paut Pascat (Bull. Soc. chim., 1920, 
liv], 2'7, 814—820).—A mathematical discussion of work already 
published (A., 1917, ii, 569). The results are applied to the 
concentration, by distillation, of nitric acids of different strength. 


W. G. 


Hypophosphorous Acid. II. Its Reaction with Iodine. 
Axec Duncan Mircnety (T., 1920, 117, 1322—1335). 


The Crystalline Nature of Graphite and Temper Carbon 
obtained from Cast Iron. Kei loxisé (Sci. Rep. Tohoku Imp. 
Univ., 1920, 9, 275—279).—Graphite electrolytically separated 
from gray pig iron and temper carbon isolated from an annealed 
white cast iron were compressed into cylindrical rods and the 
diffraction figures produced by X-rays photographed. 

Comparison with the diffraction rings of natural graphite treated 
in the same way showed that the photographs are identical. Hence 
it is concluded that temper carbon is not an amorphous substance, 
but differs only in fineness from natural graphite. Sugar carbon has 
no crystalline structure, but is an amorphous substance. An 
attempt to collect temper carbon from quenched carbon steels failed, 
as its fineness prevented separation by filtration, but since the 
condition of the decomposition of cementite is the same as in cast 


iron, the temper carbon in these steels will also be graphite. 
T. H. B. 


Poisonous Gases from Carbon Tetrachloride Fire 
Extinguishers. <A. C. Fievpyer, 8. H. Karz, S. P. Kinyey, and 
E. 8. LonereLttow (J. Franklin Inst:, 1920, 190, 543—565).— 
When liquid carbon tetrachloride is poured on to a fire or on to 
hot metal, or when the vapour is passed, together with air, through 
a heated iron or quartz tube, it is largely decomposed, with the 
formation of carbonyl chloride, free chlorine, and hydrogen 
chloride. At 600° the vapour decomposed much more readily in 
contact with iron or iron oxide than when in contact with a sub- 
stance, such as quartz, chemically inert to it. Moisture promoted 
the formation of carbonyl chloride. At 600° none was formed in 
dry air in contact with quartz, but in contact with iron covered 
with oxide 8°3% of the chlorine of the carbon tetrachloride was 
converted into carbonyl chloride. The effect of iron oxide in pro- 
moting the decomposition was greater than that of water-vapour. 
In the experiments in the quartz tube at 800° a greater amount of 
the products of decomposition was formed than at 600°, whether 
moisture was present or not. At 800° carbonyl chloride was pro- 
duced, even in dry air, in accordance with the equation 2CCl, + 
O,=2COCI,+2Cl,. The presence of turpentine vapour in the 
mixture of carbon tetrachloride vapour and air had an inhibiting 
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effect on the formation of free chlorine, but little, if any, influence 
on the production of carbonyl chloride. In analysing the gaseous 
products, chlorine was estimated by passing the gas through potass- 
ium iodide solution, and titrating the liberated iodine; whilst 
hydrogen chloride was estimated by aspirating the gas through 
alcoholic alkali hydroxide solution and titrating the total chloride 
formed, and deducting the amounts due to the chlorine and car- 
bonyl chloride. For the estimation of the carbonyl chloride the 
gas was passed through silver nitrate on granular pumice to 
remove hydrogen chloride; then through antimony trisulphide on 
glass wool to remove chlorine; and finally through a solution of 
sodium hydroxide in 85% alcohol, and the sodium chloride esti- 
mated volumetrically. [See J. Soc. Chem. Ind., 1920, 800a.] 
C. A. M. 


The Preparation and Physical Properties of Carbonyl 
Chloride. Ratpn Hartt Arkinson, CHarLEs THomas Heycock, 
and Str WiLiiam Jackson Pope (T., 1920, 117, 1410—1426). 


The Preparation of Thiocarbonyl Chloride from Thio- 
carbonyl Tetrachloride. Percy Farapay FRANKLAND, FREDERICK 
Horace Garner, and Dorotuy WessTER (J. Soc. Chem. Ind., 1920, 
39, 313—-315r).—For the preparation of thiocarbonyl chloride by 
reduction of thiocarbonyl tetrachloride, tin and hydrochloric acid 
as reducing agent gave the best results, the yield of thiocarbonyl 
chloride usually being 55—60%, whilst from 20—35% of the thio- 
carbonyl tetrachloride was recovered. The best and most econo- 
mical proportions of tin and acid to use are: 550 grams of thio- 
carbonyl tetrachloride, 175 grams of tin, and 500 c.c. of a mixture 
of equal volumes of commercial hydrochloric acid and water, the 
tetrachloride being added as rapidly as is consistent with efficient 
condensation of the distillate. W. G. 


Preparation of Pure Carbon Dioxide. Roperr Crospiz 
Farmer (T., 1920, 117, 1446—1447). 


Dilatation and Compressibility of Liquid Carbon 
Dioxide. C. F. Jenkin (Proc. Roy. Soc., 1920, [A], 98, 
170—182).—The compressibility of liquid carbon dioxide was 
measured from —37° to + 30° up to pressures of 100 kilos. per sq. 
em. The specific volumes, coefficients of expansion, and coefficients 
of compressibility are given in tables and curves. J. R. P. 


A New Form of Silicic Acid. Roserr Scuwarz and Orto 
Lieve (Ber., 1920, 58, [B], 1680—1689).—By leading silicon 
fluoride into boiling water a form of silicic acid is precipitated, 
having properties which distinguish it from the product obtained 
by carryng out the reaction in the cold, or by the hydrolysis of 
silicon chloride by cold or hot water. The normal product is 
called a-silicic acid and the new form B-silicic acid. The f-acid, like 
the a-acid, when first precipitated contains about 95% of water, and 
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when dried over sulphuric acid about 10%. The f-acid dissolves 
much more slowly in hydrofluoric acid, in sodium hydroxide, or 
ammonia solution than the a-acid, and is scarcely coloured by 
methylene-blue, for which the aacid has strong absorptive 
properties. 

The conductivity of ammonia solutions of the B-acid was studied, 
and compared with that of solutions of the a-acid. Expressing 
the quotient of the increase of conductivity occasioned by the dis- 
solved silicic acid, A,, and the concentration, m, by Q, it is found 
that, under different conditions, the value of Q x 104 for the B-acid 
may be 15 or 25, whilst for the a-acid it is 50 or 75. For freshly 
prepared, hydrated fB-acid Q=25, and for the aged or dehydrated 
B-acid, Q=15. In the B-acid the primary particles are probably 
larger than in the a-acid, and the former acid in ammonia probably 
forms a more highly polymerised polysilicate. E. H. R. 


The Effect of Various Ionogens on the Time Period 
Required for the Gelation of Colloidal Silicic Acid. Lovis 
F. WERNER (7. Amer. Pharm. Assoc., 1920, 9, 501—-508).—Acids 
have a very powerful peptising effect on sol colloidal silicic acid. 
In the case of the strong acids this effect is most marked at medium 
concentrations. Alkalis also have a strong peptising influence; the 
effect is greatest at medium to low concentrations for the highly 
icnised bases, and in the case of the slightly ionised bases the effect 
is great in all but the lowest concentrations tried. Salis have no 
effect in presence of acids, but in presence of bases the congealing 
effect is hastened. The potassium salts of several negative radicles 
decreased the time required for gelation. The chlorides of various 
metals, with the exception of ferric and cupric chlorides, decreased 
the time of gelation. Disodium and monosodium phosphates have 
strong congealing powers, but trisodium phosphate has the opposite 
effect. Di- and tri-sodinm citrates accelerate the setting greatly, 
the effect decreasing with the concentration, but in the case of the 
monosodium salt the time for setting is the same for all concen- 
trations. The acetates of the various metals have the greatest 
congealing effect (excepting mercury). Inorganic salts produce 
but little effect. The alkali salts of the organic acids produce 
powerful accelerating effects, except the carbonates and hydrogen 
carbonates, which have a peptising effect in medium to dilute 
solutions. CHEMICAL ABSTRACTS. 


Constitution of the Silicates. Jonann Jaxor (Helv. Chim. 
Acta, 1920, 3, 669—704).—The author discusses the general prin- 
ciples underlying the structure of the silicates and develops system- 
atically the formule of silicates of the most varied type, starting 
with the simplest and proceeding to those of gradually increasing 
complexity. The nomenclature of the different compounds is 
likewise considered. 

The classes into which the silicates are divided are as follows: 
I. Silicates with simple silicic acid ions: (1) Hexaoxy-silicates, such 
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as asperolith, [ sio, = | Sio, a dumortierite, [Si0,],Al1,. 
6 i, ’ 


(2) Pentaoxy-silicates, such as andalusite, [SiO,]Al,, titanite, 
| sio, - (3) .Tetraoxy-silicates (“ orthosilicates”), such as 


dioptase, | $i 0. |B II. Silicates with complex silicic acid ions: 


(1) Monosilicchexaoxysilicates, such as serpentine, 


he 
), § 
| Sio, 2 SiO, ole OH, * 


(2) Disilicohexaoxysilicates, such as meerschaum, 


SiO, 

| Sio: SiO ola 24 2H,0. 
(3) Trisilicohexaoxysilicates, such as the pyroxenes and many of 
their products of hydrolysis, for instance, talc, | si(§ Si io), [a 
(4) More highly silicated hexaoxysilicates, as yet unknown. ITI. 
Silicato-salts: (1) Tetraoxysilicato-salts, such as nepheline, 


O .. O\ Ale 
ANG S1 0), Na,’ 


(2) Pentaoxysilicato-salts, of which sillimanite, [AI(Si0O,;),]AI,, 
possibly represents the type. (3) Hexaoxysilicato- salts, ie ex- 
ample, dumortierite, [SiO,|;Al,. (4) Trisilicotetraoxysilicato- salts 
of the type [AI(SiO, Si0,).|Ry, such as leucite, 

7 4 

K,(Na) ” 

(5) Hexasilicotetraoxysilicato-salts, such as orthoclase, 


Al(SiO, SiO,), 


AI(Si0, SiO, SiO,), ze 


(6) emameeaavenl salts, to which rasonite, 
Pb, 
| P(SiO, Si0,), Cig , 
| CaCl, 
Pb, : 
and ganomalite, | Pb(Si0,; SiO,), |Ca, , probably belong. (7) Hexa- 
Ca(OH), 
silicopentaoxysilicato-salts, such as pollux, 
Al, 
Al(Si0,; SiO, SiO,), Cs, . 
Hy 


(8) Trisilicohexaoxysilicato-salts, such as olivine, 

[Mg(SiO, SiO.) ](Mg,Fe),,. 
(9) More highly silicated silicato-salts, [Al(Si0O, SiO, SiO,),]/R.,, as 
yet unknown. IV. Co-ordination compounds of the highest order, 
in which, not an atom, but an atomic grouping, appears as co- 
ordination centre; to this class belongs tourmaline (Reiner, A.., 
1913, ii, 718; Wiilfing and Becht, A., 1914, ii, 63). 
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Many types of these silicate compounds are able to crystallise 
both with and without water of crystallisation; this deposition of 
water molecules is fundamentally a partial regeneration of complex 
hydrate ions, such regeneration rendering possible subsequent 
dissociation or hydrolysis. 7. © A 


Application of a New Physico-chemical Volumetric 
Method. René Dusrisay (Compt. rend., 1920, 171, 670—672). 
—Applying the method previously described (A., 1919, i, 73; ii, 78) 
to the study of the neutralisation of sulphuric acid, the author finds 
a point of inflexion on the curve corresponding with the formation 
of sodium hydrogen sulphate and another at the point where the 
normal salt is obtained. 

With solutions of sodium sulphate and sulphuric acid the differ- 
ence between the observed and calculated temperatures reaches a 
maximum when the solutions are mixed in equimolecular propor- 
ticens. The same holds good for solutions of sodium sulphate and 
hydrochloric acid. W. G. 


Crystal Structure of Sodium Nitrate. Ratpx W. G 
Wvyckorr (Physical Rev., 1920, 16, 149—-157).—Laue photographs 
were taken through crystals of sodium nitrate normal and slightly 
inclined to the (111) and (100) face. It is found, using a method 
of interpretation similar to that of Nishikawa, that the crystal can 
be referred to a set of interpenetrating rhombohedral lattices with 
axes which are the diagonals of the plane formed by taking the 
usual crystallographic axes as edges. The lattice arrangement thus 
found is that anticipated by Bragg on the basis of partial measure- 
ments, and is essentially the same as that of calcium carbonate, 
that is, may be regarded as similar to that of sodium chloride with 
NO, groups replacing the chlorine atoms. The co-ordinates of the 
atoms, assuming the length of the sides of the unit rhombohedron 
to be 1, are sodium at (0, 0, 0), and (4, 4, 4); nitrogen at (4, 4, 4) 
and (#, 3, }); oxygen at (8, 1—B8, 0); (0, B, 1—8); (1—B, 0, B); 
(3—B, B—3, 3); (B—3, 3, $—B) ; (3, +—B, B—4), where £ is very 
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The Production of Ammonium Sulphate from Coke- 
oven Gases by the Feld Process. fF. Rascnic (Zettsch. 
angew. Chem., 1920, 33, 260—262).—-By the Feld process (A., 1912, 
ii, 448) both hydrogen sulphide and ammonia are recoverable from 
coke-oven gases with production of ammonium sulphate. The opera- 
tions comprise treatment of the gases with aqueous solutions of 
ammonium trithionate and tetrathionate, recovery of these from 
the thiosulphate formed by the action of sulphur dioxide, and their 
decomposition on boiling into ammonium sulphate, sulphur 
dioxide, and sulphur, followed by oxidation of the sulphur. In 
regard to the reaction 4(NH,),S,0, + 6SO, = 2(NH,).8,0¢+ 
2(NH,).S8,0,, examination of the behaviour of analogous sodium 
compounds shows that with dilute solutions, only sulphite and 
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sulphate with traces of polythionates are formed. If the solution 
is very concentrated, the conversion into the polythionates proceeds 
rapidly. During an investigation of the polythionates it was dis- 
covered that by interaction with sodium sulphite, penta- and tetra- 
thionate are converted into trithionate and thiosuiphate: Na .S;O,+ 
2Na,SO;=Na,S,0,+2Na.S,0, and Na,S,O,+Na,SO,=Na,S,0, + 
Na,S,O;; treatment of the trithionate with sulphite fails to yield 
dithionate, which is therefore not a true polythionate. The decom- 
position of acid solutions of thiosulphates into sulphurous acid and 
sulphur is not quantitative, and is accompanied by the formation of 
pentathionate owing to polymerisation of the thiosulphate. This 
effect is increased by addition of a trace of an alkali arsenite as a 
catalyst. In practice, the treatment of the thiosulphate with 
sulphur dioxide may therefore be represented by the equations: 
(1) 5Na,8,0, + 38O,= 2Na,.8,0, + 3Na,SO,. 
(2) 2Na,8,0, + 3Na,SO,= Na,.S.,O0, + Na,8,0, + 3Na,.8,0., 
and this gives the reaction stated by Feld: 
2Na.S,0, + 3SO, = Na,S,0, + Na.S,O,. 

The reactions have been based on proportions of ammonia and 
hydrogen sulphide of 2:1. With excess of ammonia the recovery 
ot the thionates is retarded, and more hydrogen sulphide must be 
introduced into the gases. A preponderance of hydrogen sulphide 
necessitates partial oxidation to sulphur. W. J. W. 


The Melting and Boiling Points of Ammonium Sulphate. 
E. JANEcKE (Zeitsch. angew. Chem., 1920, 38, 278—280).—The 
equilibrium relations between sulphuric acid, ammonia, and acid 
and normal ammonium sulphates have been investigated, and the 
results obtained have been plotted on curves. At atmospheric pres- 
sure it is shown that the hydrogen sulphate, (NH,)HSO,, has m. p. 
251° and b. p. 490°, and the normal sulphate, (NH,),SO,, has the 
same m. p. and b. p. 357°. The eutectic mixture has m. p. 195°. 
The author pleads for more investigations of the physical properties 
of the common chemicals in everyday use. A. J. 


Fusion of Zinc, Cadmium, and Mercury Sulphides. 
Erich Trepe and Arrnuur Scuieepe (Ber., 1920, 58, [B], 
1717—1721).—These sulphides, which sublime without melting 
under atmospheric pressure, have been obtained in the molten con- 
dition by heating in a carbon-tube pressure furnace in an atmo- 
sphere of nitrogen. Zinc sulphide melted under 100—105 atm. at 
1800—1900°. The solidified fused sulphide had a lustrous appear- 
ance and a bright greenish-yellow colour; it proved to be the 
hexagonal modification. Cadmium sulphide was fused at 100 atm. 
at about 1750°; the fused solid had a dark brownish-yellow colour 
and lustrous appearance. Mercuric sulphide was fused at 120 atm. 
and 1450°. The fused solid had a steel-grey, matt appearance, and, 
when rubbed, quickly became red. E. H. R. 


Thermochemical Analyses of Solutions. E. CHavuvenst, 
P. Jos, and G. Ursain (Compt. rend., 1920, 171, 855—857).—The 
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method used is similar to that described by Dubrisay (this vol., 
ii, 508), and by its use the existence of the double salts 2KI,CdI, ; 
2CuCl,,3MgCl,; 3CuCl,,2MgCl,; 2CuCl,,3CaCl,; CuCl,,CaCl, ; 
CuCl,,2A1Cl, and 2CuCl,,AICl, is shown. W. G. 


Lead Hydride. Fritz Paneru and Orro Norrine (Ber., 1920, 
53, [B], 1693—1710).—The methods previously employed for the 
detection of the hydrides of bismuth (A., 1919, ii, 67, 68) and tin 
(this vol., ii, 41) have been applied in the study of the possibility 
of the existence of a hydride of lead. Magnesium powder was acti- 
vated with thorium-B and thorium-C in a desiccator for half-an- 
hour and was then dissolved in 0°1 or 0°2N-hydrochloric acid, the 
resulting gases being carried in a stream of hydrogen through a 
cotton-wool filter to a heated Marsh tube. The radioactivity of the 
metallic deposit, consisting chiefly of thorium’ (bismuth), was then 
examined. For the first few hours its behaviour was indistinguish- 
able from that of thorium-C, but after twenty-four hours, by which 
time the thorium-C should have disappeared, a notable activity 
remained, the rate of disappearance of which corresponded with 
that of thorium-B (lead). The “ yield” of lead obtained, however, 
was only about one hundredth that of the bismuth. The lead 
hydride appeared to be stopped or decomposed more readily by a 
thick cotton-wool filter than bismuth hydride. 

Attempts to prepare the hydride by the action of acids on ordin- 
ary lead—magnesium alloys were unsuccessful, and so were numerous 
attempts by electric methods, for example, induction sparks or an arc 
in an atmosphere of hydrogen. Success was eventually attained 
by a combined electrolysis-spark process in a specially designed 
apparatus. Using dilute sulphuric acid as electrolyte and a lead- 
glycerol cement cathode, with an 7.M.F. of 220 volts, the appara- 
tus was so arranged that intermittent sparking at high frequency 
occurred between the cathode and the electrolyte. The cathode 
gases were passed to a condensing tube immersed in liquid air 
where any lead dust was deposited, whilst the hydride was liquefied. 
On allowing the temperature to rise, the hydride was again vapour- 
ised and passed through a cotton-wool filter to a heated Marsh tube, 
where it was decomposed and lead deposited. The deposit had a 
dull grey colour, and was close to the flame, but not so close as a 
tin deposit. The lead was identified by a number of chemical tests 
which distinguished it from arsenic, antimony, tin, tellurium, or 
bismuth. A number of modifications of the experiment indicated 
that the hydrogen required for the formation of the hydride is not 
derived from the electrolysis of the electrolyte, but probably 
through the action of the spark, positive hydrogen ions combining 
directly with negative lead ions. So-called active hydrogen may 
play a part in the reaction. 


Combinations of MHaloid Derivatives of Lead and 
Thallium. Baritor (Compt. rend., 1920, 171, 794—796).— 
Conductivity measurements show the existence of double chlorides, 
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bromides and iodides of lead and thallium having the general 
formula T1X,PbX,, and the author has obtained all of these in a 
crystalline form. There are indications of the existence of a second 
double chloride, 2T1C1,PbCl,, but this could not be isolated. W. G. 


Thermal Analysis of the System Thallium Nitrate: 
Thallium Nitrite. Vuirrorio Currica (Atti R. Accad. Lincei, 
1920, [v], 29, ii, 89-92. Compare Rolla and Belladen, this vol., 
ii, 34).—The thermal behaviour of fused mixtures of thallium 
nitrate and nitrite excludes the formation of complexes. The two 
salts form an uninterrupted series of mixed crystals, the transforma- 


tion in the solid state corresponding with Roozeb@om’s type II. 
T. H. P. 


Study of the Transformation Points by a Dilatometric 
Method. Paut Brazgsco (Ann. Physique, 1920, [ix], 14, 5—75). 
—The first part of the paper is a detailed account of work already 
published (A., 1919, ii, 153). The method has been applied to 
the study of alloys and by means of it the author has proved 
the existence of the definite copper-antimony compound Cu,Sb. 
With copper—aluminium alloys, the phenomena of tempering are 
particularly well shown by this method. In the case of the 
bronzes, the allotropic transformation of the compound Cu,Sn 
was observed and also the transformation B—>a+d. W. G. 


Determination of the Atomic Weight of Thulium. 
C. James and O. J. Srewarr (J. Amer. Chem. Soc., 1920, 42, 
2022—-2023).—The atomic weight of thulium has been determined 
from the ratio TmCl,:3Ag from three specimens of thulium obtained 
as described previously (A., 1911, ii, 891). The experimental 
procedure was identical with that followed in the determination 
of the atomic weight of samarium (A., 1918, ii, 44). The purest 
fraction gave a value 169°44 for the atomic weight as a mean 
of three determinations, whilst the other two fractions, which 
contained neoytterbium, gave 169°66 and 169°90 respectively. 

J. F. 


Sodium Aluminates. [Equilibria in the System 
Na,O-Al,O,-H,O. I. Goupriaan (Proc. K. Akad. Wetensch. 
Amsterdam, 1920, 23, 129—142).—At 30°, two stable aluminates 
occur in the system Na,O-A1,0,-H.O, namely, 

4Na,0,3A1,0,,16H,O and 4Na,0,A1,0,,10H,0. 
Both form incongruently saturated solutions, that is, are decom- 
posed by water and dilute sodium hydroxide solution. According 
to the mode of preparation, aluminium hydroxide may be obtained 
in different forms. Under special conditions, alumina forms a 
crystalline hydrate, Al,O.,3H,O. The gelatinous hydroxide must 
be considered as a metastable phase of variable composition. It 
adsorbs variable quantities of alkali. There is very probably a 
continuous transition between these gelatinous hydroxides and the 
crystalline hydrate. Aluminium oxide is metastable at 30° in 
27*—2 
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respect of the hydrate. The swelling exhibited by the desiccated 
particles of hydroxide and oxide is dependent on the alkalinity 
of the solution. J. B. P. 


The Equilibrium-diagram of Carbon-Manganese Alloys. 
K. Kino (Sci. Rep. Téhoku. Imp. Univ., 1920, 9, [iv], 305—310). 
—The object of this investigation was to establish the equilibrium 
diagram of manganese and carbon with a high degree of certainty. 

A series of alloys was prepared by diluting with manganese the 
carbide Mn,C, made in an electric furnace. In the liquid state, 
the carbide and manganese are soluble in all proportions, but 
only partly in th® solid state. The saturation points of carbide 
in manganese and manganese in carbide were determined. As 
the temperature falls, the solubility of both decreases, and they 
form a eutectoid having a composition of about 3:7% C. Specimens 
quenched at different temperatures and subjected to micro- 
examination showed that the eutectoid temperature is a little 
above 900°, and the transformation takes place at a somewhat 
lower temperature during cooling than on heating. Thermal 
analysis confirmed this, showing an absorption of heat above 900° 
during heating and an evolution of heat at about 830° on cooling. 

T. H. B. 


The Point Ar, of Steels, and Martensite. P. Drvran 
(Compt. rend., 1920, 171, 791—794).—A review of his previous 
work (compare A., 1917, ii, 477) in the light of recent work by 
Guillet (Rev. gén. Sci., 1920, 31, 496). W. G. 


Metal Tubes which are Stable towards Water Vapour 
at Temperatures above 1000°. Paut Askenasy (Zevisch. 
Elektrochem., 1920, 26, 436).—Tubes made from silicised iron 
sheet are very little attacked by air, or mixtures of steam and 
oxygen at temperatures of 1100°. The metal is brittle, but by 
careful heating may be raised to a red heat and can then be bent 
into a tube which can be welded by the autogenous method. Such 
tubes, when surrounded by cast iron, serve well as superheaters 
for steam. Chromium nickel tubes are equally resistant to steam 
at high temperatures. J. F. 8. 


Hydrous Oxides. I. and II. Harry B. Weiser (J. Physical 
Chem., 1920, 42, 277—328, 505—538).—1. Hyprovus Ferric 
Ox1pe.—A survey of investigations on the composition of colloidal 
ferric oxide has been made. The existence of no definite basic 
ferric salt has been established with certainty, and only one definite 
crystalline hydrate has been prepared. The latter is formed only 
under special conditions, namely, the decomposition of sodium 
ferrite by water at the ordinary temperature. It is probable 
that the different ferric iron colloids are not composed of basic 
salts of varying composition or of hydrous hydrated oxides, but 
are hydrous ferric oxide. The difference in properties of colloidal 
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hydrous ferric oxides prepared by different methods and of 
different ages is due to a difference in the degree of hydration 
and in the size of the colloidal particles. It is unnecessary to 
postulate the existence of basic chlorides or complex salts of vary- 
ing composition in order to account for the existence of only a 
part of the chlorine in the dialysed Graham colloid as the 
chloride ion. 

Certain electrolytes precipitate the Péan de St. Gilles colloid 
in a gelatinous form, whilst others precipitate it in a granular 
form. The nature of the precipitate depends on the conditions 
of. precipitation; the same electrolyte may produce either a 
granular or gelatinous mass in suitable circumstances. The most 
gelatinous precipitate is obtained when there is very rapid aggre 
gation of the hydrous particles throughout the entire solution 
and when the electrolyte present exerts no solvent action; the 
most granular precipitate results when the agglomeration proceeds 
slowly and when the electrolyte possesses a solvent action. 

The influence of the valencies of the ions of the precipitating 
electrolytes was investigated. 

Hydrochloric acid has two precipitating values for the Péan 
de St. Gilles colloid, one above the other with a zone of non-pre- 
cipitation between, in which the colloid is less stable than the 
original colloid. The degree of reversibility of the precipitation 
of hydrous ferric oxide is determined mostly by the specific 
adsorbability of the precipitating ion, although the physical 
character of the precipitate has an influence. 

It is not probable that the different colours of hydrous ferric 
oxide (reddish-brown, yellow, and red) are due to complex salts 
or hydrous hydrated oxides, since it is possible to make a transi- 
tion from brown to yellow by increasing the size of the particles. 
This may be effected by heating water to which ferric chloride 
has been added. The yellow colloidal hydrous oxide is not readily 
dehydrated at 100° and probably contains adsorbed ferric salt. 

A yellow colloidal solution was prepared by the Péan de St. 
Gilles method by allowing the acetate solution to remain for a few 
days before diluting and boiling. The slow hydrolysis of the 
acetate favours the formation of yellow hydrous oxide stabilised 
by adsorbed ferric salt. When the solution is boiled, a stable 
yellow colloid is formed instead of the usual brick-red. 

II. Hyprovs ALuminium Oxipe.—Aluminium oxide forms only 
one definite hydrate, the trihydrate, precipitated from solutions 
of the oxide in alkali. The socalled hydrates formed by pre- 
cipitating with ammonia are hydrous oxides. Any number of 
hydrous oxides, similar to those of ferric oxide, may be prepared, 
differing in size of particles and amount of water. The larger and 
less hydrous the particles, the less soluble are they in acids and 
alkalis. There is no temperature of inversion from soluble oxide 
to insoluble meta-oxide. The colloidal oxide prepared by pro- 
longed digestion of aluminium acetate at high temperature is 
insoluble in acids and alkalis and has no mordanting action; the 
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colloid prepared by peptising gelatinous alumina with aluminium 
chloride and dialysing in the cold is soluble in acids and alkalis 
and possesses a mordanting action. Colloids with intermediate 
properties may be obtained. 

Colloidal alumina is a positive colloid and is stabilised by 
preferential adsorption of cations. The relative peptising power 
at 100° was found to be in the order: nitric acid>hydrochloric 
acid>ferric chloride>aluminium chloride>acetic acid. It is 
probably incorrect to assume the formation of aluminium ion as 
an intermediate step in the peptisation of aluminium oxide by 
acids and salts. The colloids formed by peptisation of gelatinous 
alumina are not composed of basic salts of varying composition, 
neither is there any necessity to assume the formation of a series 
of hypothetical complex salts to account for the properties of the 
colloid. 

The coagulation of colloidal aluminas by electrolytes was studied. 
Strong acids with univalent anions and their salts precipitate the 
colloid only at high concentrations and the reaction is reversible. 
Acids with multivalent anions and their salts precipitate the 
colloid at low concentrations and irreversibly. Rose’s explanation 
of the cause of the reversibility of precipitation is shown to be 
untenable. Gelatinous alumina dissolves in sodium or potassium 
hydroxide with the production of an unstable aluminate, from 
which colloidal hydrated alumina separates in a granular, spar- 
ingly soluble form. Observation of the effect of the nature of 
the coagulating agent on the physical character of the precipitated 
oxide confirmed the conclusions reached with ferric oxide. 


o, we 


The Double Colloidal Sulphide of Iron and Sodium. 
S. M. Horscu (Bull. Soc. chim., 1920, [iv], 27, 777—779).—When 
hydrogen sulphide is passed over a molten mixture of sodium 
hydroxide and ferric oxide, a double sulphide, FeS,4Na,§8, is 
obtained, which dissolves in water, giving a deep emerald-green 
solution. Its aqueous solution, after dialysis, in the absence of 
air, retains the two sulphides in the proportion given. A con- 
centrated solution on cooling gives a hydrogel, having the com- 
position Na,S,2FeS, which dissolves in water, giving a black 
solution, and on adding ammonium chloride to this solution, ferrous 
sulphide is precipitated. If to this solution the requisite amount 


of sodium sulphide is added, it regains the original green colour. 
W. G. 


The Stability of the Cobaltammines. Arrnur B. Lams 
and Aurrep T. Larson (J. Amer. Chem. Soc., 1920, 42, 
2024—2046).—The six cobaltammines examined were aquopent- 
amminecobalt chloride, diaquotetramminecobalt chloride, 
1 : 2-dinitrotetramminecobalt chloride, nitropentamminecobalt 
chloride, hexamminecobalt chloride, and 1:6-dinitrotetrammine- 
cobalt chloride. The oxidation potentials of aqueous solutions 
of these ammines in 3°265//-ammonium hydroxide solution were 
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measured, and from these results the concentrations of the simple 
cobaltic ions in these solutions were calculated, thus giving a 
measure of the relative stability of the ammines. They are arranged 
above in order of descending stability. 

The potentials of the cobalt-cobaltous electrode in cobaltic 
chloride solution and in ammoniacal cobaltic chloride solutions were 
measured, and from these results the formula of the amminocobalt-- 
ous ion in the presence of excess of ammonia is shown to be 
Co(NHs;),"°. The equilibrium constant for its dissociation into 
ammonia and simple cobaltous ions has been calculated. 

The value for the cobaltous—cobaltic potential, as redetermined, is 
1775 volts at 0° with a temperature-coefficient of +0°00169 volt. 

W. G. 


Influence of Chromium Compounds on the Corrosion 
of Iron. Grorce W. Heise and Amanpo Ciemente (Philippine 
J. Sci., 1920, 16, 439—446).—Passivifying agents, such as potass- 
ium dichromate, may increase the corrosion of iron in salt solutions, 
owing to formation of free acid, and the depolarising effect of the 
dichromate: H,O+K,Cr,0,+ 2NaCl — K,CrO,+Na,CrO,+2HC1. 
Experiments were carried out to determine the influence on corro- 
sion produced by increasing amounts of potassium dichromate added 
to sulphuric acid of various strengths. With N/2-sulphuric acid 
corrosion was accelerated proportionately to the amount of dichrom- 
ate added up to a concentration of above 19 grams, at which stage 
the iron became passive; with further additions of dichromate 
corrosion gradually diminished. With N-acid the passive condition 
was more indefinite, but was reached in individual cases with a 
concentration of 50 grams per litre. Increase of corrosion up to 
this point, and decrease beyond it, occurred as with V/2-acid. In 
the case of 2N-acid no passive state was reached even when a satur- 
ated solution of dichromate was employed, and corrosion was 
accelerated by the addition of increasing amounts of the salt. 

The addition of a small amount of potassium dichromate and 
potassium chromate to 10% sulphuric acid at first increased the 
corrosion of iron, but after reduction of the salt had taken place no 
further effect occurred with increased time of treatment. Chromium 
sulphate or chloride is apparently without influence on the rate of 
ccrrosion, the results obtained by Watts (7rans. Amer. Electrochem. 
Soc., 1912, 21, 337—353) not being confirmed. Differences in the 
iron used and in the acid concentration may account for this 
divergence. W. J. W. 


The Precipitation of Tin by Iron. I. M. Koirnorr (Rec, 
trav. chim., 1920, 39, 606—608).—A reply to Bouman (this vol., 
ii, 547). W. G. 


The Solubility of Earth-acid Gels [Titanic, Tantalic, and 
Columbic Acids] in Hydrogen Peroxide-Acid Mixtures. 
Orro Hann and Hans Gitte (Zeitsch. anorg. Chem., 1920, 112, 
283—-292).—For the separation of titanic, tantalic, and columbic 
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acids from most other elements, a method was given by Weiss and 
Landecker (A., 1909, ii, 942) which consisted in dissolving the acids, 
whether precipitated from acid or basic solutions, in hydrogen per- 
oxide and reprecipitating by boiling the solution with sulphurous 
acid. Experiments on the solubility of these acids in acid solutions 
of hydrogen peroxide have not confirmed Weiss and Landecker’s 
statements. The acids used for the experiments were prepared by 
fusing the commercial material with sodium hydrogen sulphate, 
extracting with boiling water, and hydrolysing the solutions by 
boiling with sulphurous acid. Titanic and columbic acids are prac- 
tically completely soluble in acid hydrogen peroxide, but tantalic 
acid when precipitated hot is almost insoluble, and when precipi- 
tated cold is only partly soluble. In mixtures, the different acids 
influence one another differently according to the conditions. Tan- 
talic acid lowers the solubility of columbic acid, whilst titanic acid 
may increase the solubility of tantalic acid or may itself be rendered 
less soluble. Experiments with the ultra-microscope indicate that, 
in acid hydrogen peroxide solutions, titanic acid forms a true 
solution, whilst columbic and tantalic acids form colloidal solutions. 


E. H. R. 


Colloidal Sulphur Compounds of Ruthenium. [F. M. 
JAEGER and J. H. pe Boer (Proc. K. Akad. Wetensch. Amsterdam, 
1920, 23, 95—-102).—The product of the precipitation of a salt of 
quadrivalent ruthenium by ammonium sulphide differs with the 
temperature. At 100° brownish-black RuS, is formed, together 
with free sulphur, but at 0° greenish-black RuS, is formed, which 
has the character of an irreversible colloid and with excess of 
ammonium sulphide gives a green, unstable colloidal solution. At 
intermediate temperatures mixtures of both sulphides and free 
sulphur are formed. The dark green sulphide and the green col- 
loidal solution of RuS, (containing positively charged particles) 
rapidly absorb free oxygen, forming a reddish-violet solution of 
the reversible colloid ruthenium pyrosulphite, RuS,O,9, the particles 
of which are positively charged. This salt is in turn converted by 
oxygen (air, nitric acid, permanganate) into ruthenium sulphate 
and free sulphuric acid. The properties and reactions of the 
products were investigated. J. R. P. 


Mineralogical Chemistry. 


The Nomenclature and Classification of Sulphide 
Minerals. Evcar T. Wuerry (J. Washington Acad. Sct., 1920, 
10, 487—496).—-A tabular classification is given on much the same 
lines as that of Dana’s “System of Mineralogy” (6th edit., 1892), 
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but in greater detail. Several incompletely described minerals are 
listed. In addition to selenides, tellurides, arsenides, antimonides, 
and bismuthides, there are also included the few naturally occurring 
oxysulphides, nitrides, phosphides, carbides, and silicides. 

L. J. 8. 


Composition of Minerals of the Hydrotalcite Group. 
WituiaM F. Fosuae (Proc. U.S. Nat. Mus., 1920, 58, 147—153).— 
Hydrotalcite from Kongsberg, Norway, consisting of curved 
lamellar masses with white colour and pearly lustre, gave anal. I, 
agreeing with 6MgO,A1,0,,CO,,12H,O or 

MgC0,,5Mg¢(OH),,2A1l(OH).,4H,0. 

This mineral is thus a basic carbonate rather than a hydrated oxide, 
as previously regarded. It glows intensely before a blowpipe, 
becoming silvery-white, but does not fuse. Stichtite (of W. F. 
Petterd, 1910=Chrom-brugnatellite of L. Hezner, A., 1912, 
ii, 1061) from the original locality in Tasmania, gave II, agreeing 
with the analogous formula 6MgO,R,O0,,CO,,12H,O. Before the 
blowpipe it glows intensely, turns light grey, and becomes magnetic, 
but does not fuse. 


SiO,. Al,O5. Cr,O5. Fe,0;. FeO. CaO. MgO. CO,. H,O. Total. 
I. 0-44 = 15-32 — 1:89 0-28 nil 39-72 7:60 35-46 100-71 
Il. 2:09 2-24 14:08 4:04 0-28 trace. 36:59 6-94 33-01 99-27 
Previous analyses of pyroaurite suggest that the formula for this 
should be 6MgO,Fe,0,,CO,,12H,O. A new estimation of ferrous 
iron in pyroaurite from Laingban, Sweden, gave FeO 0°74%. These 
minerals all possess a perfect basal cleavage, and are optically uni- 
axial with weak birefringence. Brugnatellite (A., 1909, ii, 247) 
probably belongs to the same group, and may be identical with pyro- 
aurite. Hydrotalcite, stichtite, and pyroaurite result from the 
alteration of corresponding members of the spinel group, namely, 
spinel, chromite, and jacobsite respectively. L. J. 8. 


Vonsenite, a New Mineral. Anruur S. Eaxte (Amer. Min., 
1920, 5, 141—143).—A large boulder-shaped mass of a coal-black 
mineral with brilliant, metallic lustre occurs with magnetite, 
chlorite, and pyroxene at a granite limestone contact at Riverside, 
California. It is quite opaque and non-magnetic; H 5, D 4°21. Im- 
perfect, prismatic crystals are orthorhombic or monoclinic (a: b= 
07558). The mineral fuses at 3 to a black, magnetic bead, and it 
is completely soluble in hydrochloric or sulphuric acid. The average 
composition is: 

FeO. MgO. B,O,. Fe,0,. Total. 
39-75 10-71 14-12 34-82 99-40 

Other estimations of magnesia gave 7°43—11°51%. These results 
agree with the ludwigite formula, 3(Fe,Mg)O,B,0,+ FeO,Fe,0,, but 
with ferrous oxide largely in excess of magnesia. Further, the 
mineral differs structurally and optically from ludwigite. L. J. 8. 
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Higginsite, a New Mineral of the Olivenite Group. 
Cartes Patacne and Eart V. SHannon (Amer. Min., 1920, 5, 
155—157).—-Occurs as bright green, orthorhombic crystals 
(a: 6:c=0°6242:1:0°7946) in black manganese ores at the Higgins 
mine, Bisbee, Arizona. H 4}, D 4°33, fusibility 3; readily soluble 
in hydrochloric or nitric acid, partly soluble in sulphuric acid, and 
insoluble in ammonia. Analysis gives the formula 

2Cu0,2CaO,As,0;,H,0 
or CuCa(OH)(AsO,), analogous to those of olivenite and desclcizite. 


H,O H,O 
CuO. CaO. V,0;. As,O;. < 108°. > 105°. Fe,O3. MnO. Insol. Total. 


28-67 20-83 1:97 41:23 0:08 341 0-48 2-84 0-86 100-37 
L. J. S. 


Australian Minerals. ©. Anperson (Rec. Australian Museum, 
1920, 30, 1—31).—Detailed crystallographic descriptions are given 
of several mineral species from various Australian localities; ana- 
lyses are given of the following: Corroded crystals of beryl (aqua- 
marine), from Torrington, N.S.W., have low D 2°664 and refractive 
indices w=1°5685, e=1°5640 (Na), and are correspondingly poor in 
alkalis, as shown by the following analyses by J. C. H. Mrincave 
(Ann. Rep. Dept. Mines, N.S.W., 1916, for 1915, 198): 


SiO, Al,O, GIO. FeO. MgO. Na,O. K,0. H,O. ‘Total. Sp. gr. 
T. 66-08 1986 12:96 030 nil 0-43 nil O58 100-21 2-661 
Il. 64:70 22:22 11-84 0-37 0-04 0-24 0-13 0-60 100-14 2-666 


Also traces of Mn, Li, Sr, and Cs(?); absence of Ca, Cr, V, P. 
Associated with the beryl is wolframite, which, containing only 
3:95% MnO, is near the ferberite end of the series. Chabazite (var. 
phacolite), as small crystals with calcite in decomposed basalt near 
Glen Innes, N.S.W., gave SiO, 45°71, H,O 21:91%. Mimetite, as 
almost white crystals in limonite, from Mount Bonnie, Northern 
Territory, gave: 

PbO. As,Os. P,O;. Cl. Total (less O for C1). 

76-22 20-55 1-41 2-00 99-73 


L. J. 8. 


Analytical Chemistry. 


A Graduated Tap Funnel for the Acid Incineration 
Mixture in Neumann’s Method. Grore Lockemann (Zeitsch. 
physiol. Chem., , ; 212).—The manipulation in 
Neumann’s wet method for ashing organic substances (A., 1903, 
ii, 243; 1905, ii, 68) is facilitated “by the use of a graduated tap 
funnel for running in the acid mixture. S. S. Z. 
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Use of Ultrafiltration in Toxicological Analysis. 
C. Mannicu and Grete Wipprertine (Ber. Deut. pharm. Ges., 
1920, 30, 348—361).—Ultrafiltration (filtration through collodion 
membrane) is not suitable generally for toxicological work, owing 
to loss of alkaloids and heavy metals, due to absorption of these 
by the membrane. The loss is small, but it is important when 
dealing with traces of poisons; it is greatest in the case of mercury 
and practically negligible for arsenic and antimony. The method, 
however, is useful for the separation of potassium chlorate and 
oxalic acid from organic substances, etc. W. BP. &. 


Alignment Chart for Reduction of Gaseous Volumes. 
Hans G. Scuwerpt and W. W. LorEse (Chem. Zeit., 1920, 44, 
818—-819).—The construction and use of an alignment (nomo- 
graphic) chart for the reduction of volumes of gases, measured over 
water or potassium hydroxide solution, to standard temperature 
and pressure are described. J. R. P. 


Exact Gas Analytical Methods. E. Orr (J. Gasbeleucht., 
1920, 68, 198—205, 213—220, 246—253, 267—-271; from Chem. 
Zentr., 1920, iv, 397. Compare this vol., ii, 52).—The combus- 
tion of carbon monoxide, hydrogen, and methane, separately and 
when mixed in the presence of platinum, has been examined. The 
calculation is based on observations of the contraction, carbon 
dioxide produced, and oxygen consumed. The estimation of a 
mixture of the three gases by absorption of carbon monoxide by 
means of cuprous chloride, followed by fractional combustion of 
hydrogen and methane, has been performed as a control. In 
addition, the mixed gases are investigated by the fractional com- 
bustion of hydrogen and methane on the one hand and of methane 
on the other in the presence of platinum. The results are fully 
described, and are designed as standards for a subsequent investi- 
gation of the fractional combustion of the gases over copper oxide. 
A simple apparatus is described which permits the complete 
analysis of coal-gas, etc., and in which the parts containing the 
gas remain closed ; the estimation of heavy hydrocarbons necessitates 
the attachment of a connexion for the introduction of liquid, and 
this can be conveniently arranged. H. W. 


The Examination of Naturally Occurring Gases. 
F. Henricnu (Ber., 1920, 58, [B], 1940—1949).—Methods for 
collecting and analysing natural gases are described. A special 
apparatus was designed for removing nitrogen for the estimation 
of the rare gases after removing carbon dioxide and oxygen by the 
usual methods. The gas is circulated through a hard glass tube, 
heated at 500°, containing a mixture of calcium and sodium in 
the ratio 10:1, until there is no further diminution in the volume 
of the gas. Since the hard glass tube is attacked by the metal 
and will not stand a vacuum at the temperature employed, it is 
enclosed in a quartz tube, contact between the two being pre- 
vented by means of iron foil or wire. The nitrogen can by this 
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means be removed completely from about 300 c.c. of gas in from 
ten to fifteen minutes. The gas from a cold spring near Leupolds- 
dorf, Bavaria, was found to contain 13-0% of oxygen, 86% of 
nitrogen, and 1% of rare gas, chiefly argon. Its radioactivity was 
0°2398.10-° Curie, and it was probably of atmospheric origin. 

E. H. R. 


The Estimation of Chlorides in Blood. Vicror C. Myers 
and James J. Snort (J. Biol. Chem., 1920, 44, 47—53).—A number 
of methods for the removal of the proteins of the blood were tried, 
but none proved as satisfactory as the use of picric acid recom- 
mended by Van Slyke and Donleavy (A., 1919, ii, 239). Accord- 
ingly, this method is employed, and the estimation is carried out on 
the same filtrate as is used for the estimation of creatinine and 
dextrose. The usual Volhard reagents are used in a diluted form 
and the precipitate of silver chloride is removed by centrifugalisa- 


tion. 


The Estimation of Traces of Bromine in Organic 
Matter. A. Damiens (Compt. rend., 1920, 171, 799—802).— 
The organs or organic matter are dried at 100—105°, and the dried 
material mixed with 5 parts of potassium nitrate and 10 parts of 
sodium carbonate and heated in a silver crucible to just short of 
fusion. The mass is extracted with water and the solution filtered. 
In a portion of the filtrate the iodine, as iodide, may be estimated 
by Labat’s method, or by precipitation as silver iodide, liberation as 
free iodine by means of chlorine, and colorimetric estimation. 

In another portion of the filtrate the whole of the halogens are 
precipitated as their silver salts, which are afterwards decomposed 
by zine and sulphuric acid and the bromine estimated, after filter- 
ing off the silver, by the method of Denigés and Chelle (A., 1912, 
ii, 1208). In the presence of iodide, the iodine is removed from 
the last filtrate by Labat’s method, and then the bromine is esti- 
mated as above. Chlorine is estimated by difference from the 
total halogen content. W. G. 


Improvement in the Haldane General Air Analysis 
Apparatus. Robert C. Freperick (Analyst, 1920, 45, 409—410). 
—By making the wide part of the combustion chamber of the appa- 
ratus 9 mm. shorter, the stem 25 mm. longer, and placing the 
mark on the stem 12 mm. from the shoulder, any obscuration 
resulting from the combustion remains well below the graduation, 
and frequent cleaning is not required. Owing to the longer stem, 
the operation of removing globuies of mercury from the inlet tap of 
the apparatus is also facilitated. W. P. 8S. 


Simplification of the Kjeldahl Process, particularly for 
the Estimation of Residual Nitrogen. Arnotp Haun 
(Deutsch. med. Woch., 1920, 46, 428—429; from Chem. Zentr., 
1920, iv, 399—400).—The serum (1 c.c.) is treated with water 
(7 ¢.c.) and phosphotungstic acid (2 ¢.c.) and centrifuged for several 
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minutes. Five c.c. of the supernatant liquid are filtered and treated 
with potassium sulphate, a little copper sulphate, and concentrated 
sulphuric acid (1 c.c.). The action is complete in about five 
minutes. (A device for the removal of sulphur trioxide fumes is 
described and sketched in the original.) The contents of the flask 
are cooled to about 60° and diluted with water (10 c.c.) ; after com- 
plete cooling, 25 c.c. of alcohol are added. Sodium hydroxide solu- 
tion (33%, 5 c.c.) is introduced and the ammonia is distilled through 
an uncooled tube, the end of which is considerably constricted, into 
sulphuric acid (V/100, 10 c.c.) ; excess of the latter is titrated with 
N/100-alkali hydroxide solution. Three drops of sodium alizarin- 
sulphonate solution (1%) and 6 drops of methylene-blue solution 
(0°05 gram in 100 c.c. of water) are used as indicator; the colour 
change is from brownish-green to violet. H. W. 


Estimation of Nitrates in Soils. A. L. Wuirine, T. E. 
RicuMmonp, and W. R. Scnoonover (J. Ind. Eng. Chem., 1920, 12, 
982—984).—One hundred grams of the soil are shaken for three 
hours with 300 c.c. of 0°5% hydrochloric acid and allowed to settle 
for eighteen hours; 200 c.c. of the clear supernatant liquid are then 
transferred to a flask containing 5 grams of sodium peroxide, and 
boiled until the volume is reduced to 25 c.c. If urea is present, 
the evaporation is carried to complete dryness. Two hundred c.c. 
of water are theu added, together with 0°5 gram of Devada’s alloy, 
and the mixture is distilled for forty minutes, the distillate con- 
taining the ammonia being collected, as usual, in a definite quantity 
of standardised acid. W. P. S. 


Detection of Nitrites. L. Tuevenon (J. Pharm. Chim., 1920, 
[vii], 22, 336—337).—A red coloration develops at once when a 
nitrite solution is treated with a few drops-of 33% acetic acid and 
2 c.c. of 0°5% p-aminophenol hydrochloride solution. The reaction, 
which may be used for the detection of nitrites in drinking water, 
is not given by nitrates, and the salts occurring in natural waters 
do not interfere with the test. W. P. S. 


Rapid Colorimetric Methods for the Estimation of 
Phosphorus in Urine and Blood. Ruicnarp D. Bet and 
Epwarp A. Dotsy (J. Biol. Chem., 1920, 44, 55—67).—The authors 
take advantage of the fact that certain reducing agents will reduce 
phosphomolybdie acid in the presence of molybdic acid without 
affecting the latter. Quinol was selected as the most suitable 
reducing agent. 

If quinol is added to a faintly acid solution of molybdic acid 
the mixture will be perfectly colourless when treated with a solu- 
tion of sodium carbonate and sodium sulphite. When phosphates 
are present, however, a blue colour is produced which can be 
compared in the usual manner with a standard. 

This forms the basis of methods for the estimation of phosphorus 
and phosphates in urine and blood. It is stated that the results are 
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not as accurate as those yielded by a suitable gravimetric method, 
but that the process is a more convenient one for certain purposes. 


J. C. D. 


An Extremely Sensitive Colour Test for Phosphates and 
Arsenates. G. Denicis (Compt. rend., 1920, 171, 802—804),— 
The reagent used is a mixture of equal volumes of concentrated 
sulphuric acid and a 10% solution of ammonium molybdate. To 
5 c.c. of the liquid containing phosphate or arsenate, 3—10 drops of 
the reagent, according to the amount of phosphate present, are 
added. The mixture is shaken, and one or two drops of a freshly 
prepared solution of stannous chloride are added. A blue colour is 
obtained in the presence of a phosphate or an arsenate. Fluorides 
tend to inhibit the reaction, but this can be overcome by the 
preliminary addition of boric acid if they are present. W. G. 


Estimation of Arsenic and Phosphoric Acids in the 
Presence of Large Amounts of Salts. Lzon Drssourpgaux 
(Bull. Sci. Pharmacol., 1920, 27, 225—240, 300—313, 363—372).— 
By the addition of sodium salts to magnesia mixture, magnesium 
hydroxide is precipitated in amount depending on the quantity of 
ammonium salt present. 

When arsenic is precipitated as magnesium ammonium arsenate, 
the precipitation is incomplete after thirty-six hours in the presence 
of ammonium nitrate, ammonium chloride, or ammonium sulphate ; 
in the first two cases complete precipitation is effected in twelve 
hours by the addition of magnesium nitrate or chloride in amount 
equivalent to 1/35th of the ammonium nitrate or chloride present. 
Complete precipitation is inhibited by sodium sulphate, chloride, or 
nitrate, even in the presence of the corresponding magnesium salt. 
Precipitation is complete in thirty-six hours in the presence of 
potassium nitrate, but in the case of potassium chloride magnesium 
chloride equivalent to 1/35th of the potassium chloride must be 
added. 

Provided an excess of magnesia mixture is used, the precipitation 
of phosphoric acid as magnesium ammonium phosphate is complete 
in hot or cold solution in the presence of ammonium nitrate; pre- 
cipitation is complete in the cold in the presence of ammonium 
chloride, but not in the hot, whilst in the presence of ammonium 
sulphate precipitation is incomplete in all cases. Precipitation is 
incomplete in the presence of sodium nitrate, chloride, or sulphate ; 
with the potassium salts precipitation is satisfactory in warm solu- 
tions and is complete in the cold in the cases of the chloride and 
sulphate. 

In estimating phosphoric or arsenic acid as the silver salt in the 
presence of ammonium, alkali or alkaline earthy nitrate, sulphate, 
or chloride, the solution is acidified, if necessary, with 5—10 c.c. 
of concentrated nitric acid, silver nitrate is added in amount corre- 
sponding with the chloride and phosphate or arsenate present, and 
then an excess equivalent to 5% of the ammonium salt or 2% of the 
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pctassium salt present; the mixture is rendered barely perceptibly 
acid by the addition of ammonia, and after half-an-hour the pre- 
cipitate is collected, washed with 0°2% silver nitrate, and digested 
on a boiling water-bath for one hour with 1 vol. of a solution of 
40 c.c. of concentrated nitric acid and 4 grams of barium nitrate 
made up to 1 litre. The soluiion obtained by filtration is free from 
chloride and sulphate. The residue in the filter is washed with 
2 vols. of a solution of 20 ¢.c. of concentrated nitric acid, 0°5 gram 
of barium nitrate, and 4 grams of silver nitrate made up to 1 litre; 
the combined filtrates are rendered barely acid by ammonia, and 
the precipitate is collected, washed with 0-2% silver nitrate and 
with water, dried at 150°, and heated at 400° for two hours before 
weighing. The method, which is applicable to magnesium 
ammonium phosphate or arsenate, in general tends to give slightly 
high results. CnemicaL ABSTRACTS. 


Detection of Graphite and its Distinction from Similar 
Minerals. 0. Hacxt (Verh. geol. Reichsanst. Wien, 1918, 
261—262; from Chem. Zentr., 1920, iv, 399).—Simple methods 
are indicated for distinguishing between carbonaceous substances 
and oxides of iron or manganese, metallic manganese, and 
antimony. The following microchemical method is recommended 
for the detection of even traces of graphite. The substance is 
completely freed from carbonates by treatment with boiling dilute 
hydrochloric acid, after which it is washed and dried. The residue 
is fused with ten times its weight of potassium nitrate, which con- 
verts carbon into carbonates, and the product is extracted with a 
little water. The presence of carbon is shown by the evolution 
of carbon dioxide after addition of dilute hydrochloric acid. If 
only traces of carbon are present, a drop is treated successively 
with strontium acetate and dilute hydrochloric acid; evolution of 
gas is then readily observed under the mieroscope, as is also the 
eventual resolution of precipitated strontium carbonate. 


a. W. 


Relationship of Hydrogen-ion Concentration of Natural 
Waters to Carbon Dioxide Content. R. E. Greenrierp and 
G. C. Baxer (J. Znd. Eng. Chem., 1920, 12, 989—991).—The 
hydrogen-ion concentration of natural waters may be calculated 
approximately from the simple mass-law equation of the primary 
ionisation of carbonic acid, namely, (H")(HCO,’) / (HCO, + CO,) = 
30x 10-7 (Landolt and Bornstein), or (H*)(CO,”)/(HCO,’)= 
60x 10-" (Auerbach and Pick). If hydrogen carbonate and 
carbon dioxide are expressed in terms of CO, per litre, 
(H") =3°5 x 10-7CO,/(HCO,’) +1 x 10-8. W. P. S. 

Active Carbonic Acid in Drinking Water. I. M. 
Kotrnorr (Chem. Weekblad, 1920, 17, 558).—A reply to 
criticisms, pointing out that the values given by the author (cbid., 
390) are not affected by the presence of normal quantities of alkali 
or magnesium carbonates. [See J/. Soc. Chem. Ind., 1920, 


December. ] 8. lL. L. 
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Estimation of Potassium as Perchlorate. III. Grecory 
P. Baxter and Franx E. Rupert (J. Amer. Chem. Soc., 1920, 
42, 2046—2049. Compare A., 1917, ii, 270; this vol., ii, 388).— 
The solubility of potassium perchlorate has been determined at 0° 
and 20° in methyl alcohol, and in ethyl alcohol denaturated with 
5% of methyl alcohol, both solvents containing known percentages 
of perchloric acid. The solubility in methyl alcohol was many 
times greater than that in the denaturated ethyl alcohol, con- 
sequently the former solvent is unsuitable for washing potassium 
perchlorate in quantitative work. The solubility in the 
denaturated ethyl alcohol is practically the same as that in pure 
ethyl alcohol. The procedure previously described for the estim- 
ation of potassium (loc. cit.) was therefore carried out, using 
denaturated ethyl alcohol instead of absolute ethyl alcohol. The 
results show that ethyl alcohol denaturated with 5% of methyl 
alcohol may safely be substituted for ethyl alcohol in washing 
potassium perchlorate, and that the temperature at which the 
washing occurs is unimportant if the washing liquid employed after 
the initial extraction is previously saturated with potassium 
perchlorate. J. F. 8. 


A Microchemical Reaction for Ammonium Salts. 
C. van Zisp (Pharm. Weekblad, 1920, 57, 1345—1348).—See this 
vol., i, 918. 


A New Microchemical ‘‘Two-phase Reaction’’ for 
Magnesium Ammonium Phosphate. Hrrwann Kunz-Krause 
(Ber., 1920, 58, [B], 1672—1673).—The following reaction, which 
is best observed microscopically, is specially suited to the detection 
of magnesium ammonium phosphate in urinary sediments, but 
may be applied to the detection of phosphates generally. The 
solution of the sediment in acetic acid is neutralised with ammonia. 
On addition of a drop of silver nitrate solution, an egg-yellow, 
cheese-like precipitate of silver phosphate is formed, which dis- 
appears on addition of a drop of ammonia. At the same time, the 
magnesium ammonium phosphate is precipitated as colourless, 
shining prisms united in the form of rosettes. The reaction may 
be applied to the detection of phosphates as cellular enclosures in 
plant tissues. E. H. R. 


Microchemical Distinction between Sericite and Talc. 
O. Hackt (Verh. geol. Reichsanst. Wien, 1918, 241—242; from 
Chem. Zentr., 1920, iv, 399).—Since sericite (potassium aluminium 
silicate) frequently contains magnesium and tale (magnesium 
silicate) often contains aluminium, the qualitative macrochemical 
tests for aluminium and magnesium give but little information. 
Complete solution of the mineral is unnecessary for microchemical 
investigation ; it suffices if the finely powdered mineral is extracted 
with boiling concentrated hydrochloric acid and the solution is 
evaporated ; the residue is dissolved in a little acidified water, and 
one portion is examined for potassium by means of platinic 
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chloride, whilst another part is tested for aluminium with sodium 
sulphate and cesium chloride. HA. W. 


Estimation of Copper (especially in the Analysis of 
Sugars) by means of Potassium Thiocyanate and 
Potassium Iodide. G. Bruuns (Zettsch. anal. Chem., 1920, 59, 
337—359).—Investigation of the conditions controlling the reac- 
tion between cupric salts and a mixture of potassium thiocyanate 
and potassium iodide showed that the following procedure is trust- 
worthy. Twenty c.c. of Fehling’s solution and 20 c.c. of the 
sugar solution (containing not more than 0°4% of sugar) are mixed, 
boiled for two minutes, 50 c.c. of cold water are then added, and 
the whole cooled rapidly. Five e¢.c. of potassium thiocyanate— 
iodide solution (potassium thiocyanate, 0°65 gram; potassium 
iodide, 0°1 gram in 5 c.c. of water) are added, followed by 10 c.c. 
of 6°5N-sulphuric acid, and the liberated iodine is titrated with 
thiosulphate solution (34°4 grams per litre). A control titration 
is made at the same time with the same quantities of reagents, but 
without heating, and the difference between the quantities of thio- 
sulphate solution used for the two titrations is a measure of the 
reducing sugar present. Tables are given showing the amounts 


of sugar corresponding with various volumes of thiosulphate 
solution. W. P. 8. 


Colorimetric Analytical Methods. XIII. Estimation of 
Mercury in Urine. W. AvTenrierH and W. Montieny 
(Munch. med. Woch., 1920, 67, 928—931; from Chem. Zentr., 
1920, iv, 426).—A colorimetric method is described for the estim- 
ation of mercury in urine as mercuric sulphide with the aid of 
the Autenrieth-Kénigsberger colorimeter; other metals precipi- 
table by hydrogen sulphide must not be present. 


Volumetric Estimation of Mercury, Iron, and Vanadium 
in the same Solution. G. Hinarp (Ann. Chim. anal., 1920, 
fii], 2, 297—-299).—To estimate mercury, iron, and vanadium 
in sulphuric acid solution, an aliquot portion of the latter is treated 
with hydrogen sulphide, the mercury sulphide separated, oxidised 
with bromine, the excess of bromine expelled by heating, the solu- 
tion then rendered alkaline with potassium hydroxide (precipitated 
mercuric hydroxide does not interfere), a known excess of 
standardised potassium cyanide solution is added, and the excess 
then titrated with silver nitrate solution, potassium iodide being 
added as indicator. The quantity of cyanide used is equivalent to 
the amount of mercury present: 

HgO + 4KCN + H,O = HgK,(CN), + 2KOH. 
The filtrate from the mercury sulphide is boiled to expel hydrogen 
sulphide, oxidised with bromine, and the iron is precipitated as 
ferric hydroxide by treating the boiling solution with potassium 
hydroxide; the ferric hydroxide is dissolved in hydrochloric acid, 
again precipitated as hydroxide (to remove remaining traces of 
vanadium), then dissolved in sulphuric acid, and estimated icdo- 


ii. 774 ABSTRACTS OF CHEMICAL PAPERS. 


metrically: Fe,0,+2HI=2Fe0+H,0+I,. Iron and vanadium 
are then determined together iodometrically in a separate portion 
of the original solution: V,0O;+2HI=V,0,+H,0+I,. | If the 
original solution also contains mercurous, ferrous, and vanadyl 
salts, the first may be separated by treatment with sodium chloride 
solution, whilst the proportions of ferrous and vanadyl salts may 
be estimated by iodometric titration before and after oxidation. 


W. P.S. 


Rapid Method for the Analysis of Light Aluminium 
Casting Alloys. Rvussert M. Berry (J. Ind. Eng. Chem., 1920, 
12, 998—1000).—The accuracy of the rapid method described 
depends on the facts that a larger amount of the alloy can be taken, 
and that most of the aluminium is removed at the outset from all 
the other metals, except zinc. The alloy is dissolved in 25% sodium 
hydroxide solution, and the insoluble residue (tin, copper, lead, 
iron, nickel, magnesium, part of the manganese, and traces of 
aluminium) washed with dilute sodium hydroxide solution. The 
filtrate is acidified with formic acid, the zine precipitated with 
hydrogen sulphide, the zinc sulphide digested with hot dilute hydro- 
chloric acid, the liquid filtered, and the filtrate and washings 
titrated with potassium ferrocyanide solution. Tin is estimated by 
digesting the alkali-insoluble portion with nitric acid, filtering the 
solution, washing the residue, and extracting it with ammonium 
polysulphide and ammonium chloride. The filtrate containing the 
tin is acidified with acetic acid, and the tin precipitated as sulphide, 
ignited, and weighed as SnO,. Copper and lead are estimated 
electrolytically in the first filtrate from the tin, the copper being 
deposited on the cathode, and the lead on the anode. Iron is pre- 
cipitated as hydroxide in the electrolyte from the copper and lead 
estimations, the washed precipitate dissolved in dilute hydrochloric 
acid, and the iron reduced with stannous chloride and titrated with 
standard potassium permanganate solution. The filtrate from the 
iron (and traces of aluminium) is used for the precipitation of the 
nickel by means of dimethylglyoxime, whilst magnesium is precipi- 
tated as phosphate in the filtrate from the nickel. Manganese is 
estimated by treating the alloy with sodium hydroxide solution, 
adding nitric acid in excess, and then a few crystals of silver 
nitrate, oxidising the solution with ammonium persulphate, and 
titrating it with standard arsenite solution. For the estimation of 
silicon the alloy is dissolved in a mixture of nitric and sulphuric 
acids and water, the solution evaporated to dryness, the residue 
treated with hydrochloric acid and hot water, and the silica ignited, 
weighed, treated with hydrofluoric acid, and again weighed. [See, 
further, J. Soc. Chem. Ind., 1920, December. | C. A. M. 


Detection of Manganese in the Presence of Phosphates. 
D. H. Wester (Ber. Deut. pharm. Ges., 1920, 30, 381—382. Com- 
pare this vol., ii, 334, 389)—A further criticism of the method 
described by Schmidt (loc. cit.). W. P. S. 


ANALYTICAL CHEMISTRY. ii. 775 


Detection of Manganese in the Presence of Phosphates. 
Ernst Scumipt (Ber. Deut. Pharm. Ges., 1920, 30,383).—A reply 
to Wester (compare preceding abstract). The manganese should be 
first separated by precipitation as sulphide in order to remove 
phosphates. pie oS 


Separation of Iron from Aluminium by Precipitation 
as Prussian Blue. Harrison Hare and G. O. Burr (J. Amer. 
Chem. Soc., 1920, 42, 2056—2058).—The quantitative separation of 
iron from aluminium as Prussian blue cannot be effected, since the 
aluminium reacts with the excess of potassium ferrocyanide, 
forming a jelly which cannot be handled. The precipitate of 
Prussian blue cannot be successfully filtered, even after apparently 
perfect coagulation. 


Analysis of Molybdenum, Cobalt, and Chromium 
Alloys. J. R. Camp and J. W. Marpen (J. Ind. Eng. Chem., 
1920, 12, 998).—The alloy is dissolved in aqua regia, the excess of 
which is expelled by heating the solution with 3 c.c. of sulphuric 
acid. The liquid is ccoled, diluted to 100 c.c., saturated with 
hydrogen sulphide, and heated in a closed bottle for an hour in 
boiling water. The precipitate of molybdenum sulphide is sepa- 
rated, washed, dissolved, reprecipitated, finally ignited for 
two hours in a muffle, and the residue weighed as MoO,. The 
cobalt is precipitated from the boiling filtrate with sodium peroxide, 
the precipitate washed with dilute hydrogen peroxide, and the black 
cobaltic hydroxide ignited and weighed at Co,0,. In most cases 
reprecipitation of the cobalt is necessary to ensure complete separa- 
tion. The filtrate is acidified ard the chromates titrated with 
ferrous ammonium sulphate solution, potassium ferricyanide being 
used as an external indicator. [See also J. Soc. Chem. Ind., 1920, 


December. | C. A. M. 


Identification of Tin in Ores. Avaust ZétiER (Chem. Zeit., 
1920, 44, 797—-798).—-A portion of the mineral or ore is placed on 
a piece of zine foil and moistened with a drop of hydrochloric acid ; 
if tin is present a grey film of metallic tin appears on the surface 
of the mass within a few minutes. W. P. S. 


Estimation of Gold. Paun Drawn (Zeitsch. angew. Chem., 
1920, $3, 272).—The following method is recommended for the 
estimation of gold in alloys also containing silver and copper. From 
0°4 to 0°5 gram of the sample is dissolved in aqua regia, the solution 
evaporated to dryness, and the residue treated with hydrochloric 
acid and water. After the silver chloride has been separated by 
filtration, the solution is rendered alkaline with potassium hydr- 
oxide, boiled, and the cupric oxide collected on a filter. The filtrate 
is acidified with hydrochloric acid, then rendered slightly alkaline 
with potassium hydroxide, hydrogen peroxide is added, the mixture 
boiled, and the metallic gold collected, ignited, and weighed. . 

W. P. §&. 
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Quantitative Organic Microanalysis. R. Cornuserr (Rev. 
gen. sct., 1920, 31, 442—-455).—The paper describes the origin and 
development of the micro-balance and its manipulation. Detailed 
descriptions are given for the micro-estimation of carbon, hydrogen, 
nitrogen, halogens, sulphur, sodium, potassium, calcium, barium, 
silver, gold, terbium, platinum, chromium, copper, phosphorus, 
methoxyl, carboxyl, and the ‘N-OMe group, and for the micro-deter- 
mination of molecular weights, the methods being essentially those 
of Pregl and Dubsky. CHEMICAL ABSTRACTS. 


Use of Reduced Copper in the Elementary Analysis of 
Organic Compounds. Emre Cxersutiez (Helv. Chim, Acta, 
1920, 3, 652—653).—At a red heat, copper containing small pro- 
portions of iron or zine causes appreciable reduction of carbon 
dioxide to carbon monoxide, and is, therefore, unsuitable for use 
in the determination of carbon and hydrogen in nitrogen com- 
pounds by combustion or in the estimation of nitrogen (compare 
Perrot, Compt. rend., 1859, 48, 53). =. a 2 


Absorbent Solution for) Heavy Hydrocarbons. A rx. 
Precnota (Chem. Zeit., 1920, 44, 797).—A saturated solution of 
potassium dichromate in concentrated sulphuric acid is an efficient 
absorbent for heavy hydrocarbons in gas analysis. WwW. P. &. 


Analysis of Aromatic Nitro-compounds by means of 
Titanium Chloride. F. L. Eneuisn (J. Ind. Eng. Chem., 1920, 
12, 994—-997).—Mononitro-hydrocarbons are exceedingly resistant 
to reduction by titanium chloride, but the presence of positive or 
negative substituents, with the exception of chlorine, in the nucleus 
facilitates the reduction of the nitro-group. Further, it would 
appear that the orientation of the substituents with respect to the 
nitro-group has no appreciable effect; thus, m- and p-nitroaniline 
are reduced readily, as are o- and p-nitrophenols, o- and m-nitro- 
p-toluidines, and two of the nitrosalicylic acid isomerides. Con- 
versely, o- and p-chloronitrobenzene are about equally refractory. 


P. 8. 


Detection of Methyl Alcohol as Methyl »-Bromobenzoate. 
W. Avrenrietn (Arch. Pharm., 1920, 258, 1—14).—Methyl 
alcohol in warm dilute aqueous solution is converted by 
p-bromobenzoyl chloride in presence of 10% sodium hydroxide into 
the well-characterised and easily crystallisable methyl p-bromo- 
benzoate. The test is sufficiently sensitive to detect 0-05 gram of 
methyl alcohol, even in extreme dilution. The ester is recog- 
nisable by its anise-like odour, its m. p., 77—78°, its bromine con- 
tent by the Carius method, and its conversion by aqueous ammonia 
into p-bromobenzamide, m. p. 188°. The crystalline ester can 
readily be isolated, even in presence of a large excess of the ethyl 
ester, which is liquid at temperatures as low as —16°. Thus, from 
a solution containing 0°2% of methyl and 0°8% of ethyl alcohol, 
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crystals of the methyl ester were obtained, the method being to 
extract with ether and crystallise from aqueous alcohol the residue 
from the ethereal extract. Similarly, 5% of methyl alcohol in a 
spirit of wine was detected after one fractional distillation. Minute 
quantities of methyl alcohol in urine can likewise be detected after 
distilling with phosphoric acid to retain ammonia, and redistilling 
the distillate with alkali hydroxide to remove phenols. Although 
the method does not lend itself to an exact estimation of methyl 
alcohol, yet, when it is a question of the estimation of small 
quantities in dilute aqueous solution, approximate figures may be 
obtained, as, according to the results of a series of experiments, 
fairly constant amounts of 55—65% of the theoretical quantity of 
methyl p-bromobenzoate were isolated. G. F. M. 


Titrations with #Suriace-active Substances as 
Indicators. IV. The Buffer System in Physiological 
Solutions (Wort and Beer) as Determined by the Applica- 
tion of Surface-active Substances as Indicators. WILHELM 
Winpiscu and WatruHer Dierricu (Biochem, Zeitsch., 1920, 106, 
92—109).—Wort and beer, as well as their ultra-filtrates, show 
very little capillary activity on addition of /10-sodium hydr- 
oxide and NV /10-hydrochloric acid, which suggests that they con- 
tain small quantities of capillary-active fatty acids. Wort and 
beer are amphoteric, as they manifest a lowering in the surface 
tension on the addition of sodium undecoate (acid indicator) and 
eucupine dichloride (basic indicator). The titrations indicate the 
following buffer system in wort: free organic acids—secondary 
phosphate — primary phosphate-organic salts. On fermenting, 
the excess of carbon dioxide changes the equilibrium, as follows: 
free organic acids—bicarbonate — primary phosphate-organic salt 
(compare this vol., 11, 48, 706, 707). 8. S. Z. 


The Colorimetric Estimation of Phenol in Urine. 
M. Weiss (Biochem. Zeitsch., 1920, 110, 258—265).—The method 
described by the author for the estimation of tyrosine with Millon’s 
reagent (this vol., ii, 135) can also be employed for the estim- 
ation of hydroxyphenyl derivatives in urine. The latter have, 
however, to be previously liberated from the acids with which they 
are combined by means of hydrolysis. In disease, there is an 
increase in the excretion of phenol. 8. 8. Z. 


Estimation of Very Small Quantities of Dextrose. 
PerriER (J. Pharm. Chim., 1920, [vii], 22, 337—344).—A method, 
proposed originally by Bougault (A., 1917, ii, 395), and depending 
on the oxidation of aldoses by iodine in alkaline solution, is applic- 
able to the estimation of very small quantities of dextrose. Two 
hundred c.c. of the sugar solution (containing about 0°17 gram per 
litre) are mixed with 200 c.c. of V/200-iodine solution and about 
7 c.c. of 1°5% sodium carbonate solution, and the mixture is 
diluted to 1000 c.c.; after two hours, the mixture is acidified with 
hydrochloric acid and titrated with 1 /100-thiosulphate solution. 
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0-2 C.c. is deducted from the volume of iodine solution required 
to oxidise the sugar. The method may be used for the estimation 
of dextrose in body fluids. wee 


Preservation of Specimens of Blood intended for Blood- 
sugar Estimations. W. Denis and Marra Atpricu (J. Biol. 
Chem., 1920, 44, 203—206).—One drop of commercial form- 
aldehyde to 5 c.c. of oxalated blood appears to be a satisfactory 
preservative. It does not interfere with the subsequent estim- 
ation. J.C. D. 


Folin and Wu’s Methods for the Estimation of the 
Sugar and the Nitrogenous Constituents of the Blood. 
R. Detasy (Bull. sci. pharmacol., 1920, 27, 372—374).—A review 
of the latest method of Folin and Wu for the estimation of sugar 
in the blood, and the statement that these authors advocate in 
correspondence the use of a urease paper for the estimation of urea. 
This paper is made by dipping filter paper into the filtrate from 
a mixture of 30 grams of jack-bean powder, 15 grams of per- 
mutite, and 200 c.c. of 16% ethyl alcohol. Two to three sq. cm. 
of the paper are used for each estimation. 

CHEMICAL ABSTRACTS. 


Estimation of Small Amounts of Reducing Sugar in the 
Body Fluids. L. pe Saint-Rav and J. Ronraur (Bull. sci. 
pharmacol., 1920, 27, 289—-293).—To 5 c.c. of solution contain- 
ing from 0 to 8 mg. of reducing sugar are added 5 c.c. each of 
Bertrand’s copper and alkali solutions, and the mixture is placed 
in a boiling-water bath for twenty minutes. To prevent evapor- 
ation, a glass bulb is placed in the mouth of the tube. Identical 
conditions of dilution must be scrupulously observed. The blank 
obtained with water and the 10 c.c. of alkaline copper solution 
under these conditions is equivalent to 0°78 mg. of copper. The 
copper oxide formed is filtered on asbestos by gentle suction in 
such a way as to prevent undue contact with air. This is accom- 
plished by closing the filtering tube with a perforated stopper, 
through which passes a glass tube to the reaction test-tube, the 
contents of which are slowly aspirated over into the filtration tube 
by the same suction stream that brings about filtration. The pre- 
cipitate is dissolved by intermittently aspirating two 5 c.c. lots of 
ferric solution (which has been proved to have no reducing action 
on permanganate solution) through the tube. The reaction test- 
tube is washed twice with 5 c.c. of the ferric solution, and the 
tube and filter are washed with water. ‘The filtrate is titrated with 
0'2N-permanganate prepared according to Halversen and Berg- 
heim’s method. A table and chart are given of the mg. of 
dextrose per mg. of copper obtained. Body fluids, such as cerebro- 
spinal fluids, are deproteinised by first heating the solution on the 
water-bath with equal amounts of zine and lead acetates, as 
measured on the tip of a knife blade, and filtering. 
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Identification of Acids by Phenacyl Bromide. H. E. Cox 
(Analyst, 1920, 45, 412)—When using phenacyl bromide 
(w-bromoacetophenone) for the esterification and identification of 
acids (compare Rather and Reid, A., 1919, i, 157), care should be 
taken that the substance does not come into contact with the skin, 
since even small quantities produce very painful blisters. 


WwW. ®. &. 


Comparison of Methods for Estimating the Iodine 
Number of Fats. W. Drvrienr (Ber. Deut. pharm. Ges., 1920, 
80, 361—366).—Estimations of the iodine number of elaidic acid 
by different methods yielded the following results: Hiibl method, 
80°3; Waller method, 80°0; Winkler method, 80-8; Wijs method, 
80°8; HanuS method, 82°5. The author prefers the last method, 
as being the most simple and rapid, and because the result obtained 
is nearer the theoretical value, 90, than are those given by the 
other methods. Ww. &. &. 


Microchemical Detection of Cyanic Acid. R. Fosse 
(Compt. rend., 1920, 171, 722—723).—Silver cyanate crystallises 
from hot aqueous solution in a definite microcrystalline form, by 
means of which it can be identified. When silver cyanate, 
potassium chloride, and cobalt acetate are ground together in 
the solid state, a deep blue colour is obtained, which disappears 
on the addition of water and reappears on the addition of alcohol. 
The blue colour is due to the formation of potassium cobalti- 
cyanate, which may be distinguished from the cobaltithiocyanate 
in that only the latter gives a colour with amyl alcohol. Dilute 
acids do not destroy or decolorise the cobalticyanate. Ferric 
chloride gives a red colour with the cobaltithiocyanates, but not 
with the cobalticyanates. Finally, if silver cyanate is ground 
with hydroxylamine hydrochloride, and a drop of ferric chloride 
solution added to the product, a violet-blue coloration is produced. 

W. G. 


Estimation of Urea in Blood by Xanthhydrol. 
W. Mestrrezar and (Mite) Marrue Pavut Janet (J. Pharm. 
Chim., 1920, [vii], 22, 369—377).—See this vol., ii, 645. 


Identification of Sulphonal and Trional. Watrurr 
ZIMMERMANN (A poth. Zeit., 1920, 35, 27).—Sulphonal has m. p. 
125—126°, and trional has m. p. 76°. When 0-1 gram of 
sulphonal or trional is heated in a test-tube with 0-1 gram of 
sodium salicylate, an odour of mercaptan is observed; if the mix- 
ture is treated with five drops of alcohol and five drops of concen- 
trated sulphuric acid, and, after five minutes, heated with the 
addition of a further five drops of sulphuric acid, a turbid, red 
solution is obtained, which has an odour of methyl salicylate. A 
Violet-coloured residue is obtained when a mixture of 0°2 gram 
of sulphonal or trional and 0°02 gram of sodium salicylate is 
ignited in a porcelain basin; this residue gives a violet solution 
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when treated with a drop of water. The addition of a drop of 
dilute hydrochloric acid changes the colour to yellow, a brown, 
flocculent precipitate separates, and sulphur dioxide is evolved. 
Acetanilide, antipyrin, and phenacetin yield black residues when 
heated with sodium salicylate, veronal a green residue, and 
santonin a red residue. W. P. &. 


Behaviour of Silico- and Phospho-tungstic Acids towards 
Alkaloids. A. Hepuscuxa and L. Wotrr (Schweiz. Apoth. Zeit., 
1920, 58, 213—218, 229—-233).—For gravimetric estimations with 
silicotungstic acid, a 0°01-solution of the acid (of pre-determined 
water content) is prepared and standardised by means of a 0-01/- 
solution of a quinine salt in the presence of 1% hydrochloric acid; 
the precipitate is collected and incinerated, and the factor is calcu- 
lated from the weight of the residual SiO,,12WOg. 

The compounds were examined as follows. A 0°01. -solution of 
the alkaloid is prepared equivalent to 4 mols.:1 mol. of silico 
tungstic acid. Corresponding volumes of the alkaloid and silico- 
tungstic acid solutions are mixed, 1% hydrochloric acid is added, 
and the precipitate is collected after one hour. With quinine, 
cinchonine, papaverine, and narcotine, precipitation occurs readily ; 
coniine in small quantities is not precipitated. Quinine, 
cinchonine, sparteine, and nicotine form compounds of the type 
$i0,,12W0,,2H,0,2B,czH,O (or Si:B=1:2). Caffeine with 1% 
hydrochloric acid is barely precipitated, but with 3% hydrochloric 
acid a 1:3-compound is obtained. Morphine, codeine, thebaine, 
atropine, and cocaine yield 1:4-compounds. Morphine in the 
presence of 1—3% sodium chloride yields a 1:2-compound; with 
strychnine, brucine, narcotine, papaverine, colchicine, aconitine, 
and veratrine, more silicotungstic acid is contained in the pre 
cipitate with greater concentrations of the electrolyte, but at 
lower concentrations the equilibrium is displaced towards the ratio 
1:4. When precipitated from dilute alcoholic solution (in the 
absence of hydrochloric acid), strychnine, brucine, veratrine, and 
aconitine yield exactly 1 : 4-compounds. 

In volumetric analysis, a moderate excess of the silicotungstic 
acid solution is added, then 1% sodium chloride, and, after filter- 
ing, the solution is titrated with sodium hydroxide with methyl-red 
as indicator ; the method is inapplicable in the presence of albumin. 

For the gravimetric estimation of alkaloids with phosphotungstic 
acid, the latter is used in 0°01-solution, the factor being deter- 
mined as above from the weight of HPO;,12WO, obtained after 
incineration. With quinine, cinchonine, sparteine, and nicotine, 
the ratio P:alkaloid=2:3, the formula of the compound being 
2(P(W.0,),|H,,3B; this composition is constant when the pre 
cipitation is effected in the presence of less than 1% of hydro- 
chloric acid. With all other alkaloids, the ratio is 1:3 at low con- 
centrations of hydrochloric acid. This method is preferable to the 
silicotungstic acid method for aconitine and nicotine. 
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Small amounts of alkaloids can be estimated by means of the 
opalescence produced with silico- or phospho-tungstic acid. 
CHEMICAL ABSTRACTS. 


The Conductometric Titration of Alkaloids and their 
Salts. I. M. Kotrnorr (Zettsch. anorg. Chem., 1920, 112, 
196—208).—Alkaloids or their salts can be titrated with satis- 
factory accuracy by the conductometric method in very dilute 
solutions. The alkaloids themselves are titrated with acid; the 
conductivity rises steadily from the commencement: of the titra- 
tion, and at the point where salt formation is complete, the rate 
of increase of conductivity suddenly augments. The alkaloid salts 
are titrated with alkali, and in these cases, also, the conductivity 
curve rises throughout the titration, with a sharp break at the 
neutral point. In the case of a basic salt, such as quinine hydro- 
chloride, in which the second dissociation constant is not too small, 
the acid content can be determined by titration with alkali and 
the alkaloid by means of acid. Titrations of alkaloids or their 
salts with indicators, such as phenol- or thymol-phthalein for 
alkali and methyl-red or dimethyl-yellow for acid titration, 
generally give uncertain results, because a solvent, such as alcohol 
or chloroform, has to be used. For the conductometric titration 
of the alkaloid salts, no solvent need be used, but for the titration 
of the free alkaloids they are generally dissolved in 55% alcohol. 
The alkaloid salts examined included quinine hydrochloride, 
strychnine nitrate, cocaine and tropacocaine hydrochlorides, 
novocaine, atropine sulphate and morphine and ethylmorphine 
hydrochlorides. In the case of morphine hydrochloride, it was 
found best to titrate in 50% alcohol; no distinct break was found 
in the conductivity curve at the neutral point, but, on continuing 
the titration with alkali, morphinate formation was indicated by 
a very sharp break in the curve. The alkaloid bases examined 
included quinine, hydrastine, codeine, morphine, nicotine, theo- 
bromine, and caffeine. The last is a very weak acid with a dis- 
sociation constant less than 10-4, whilst that of theobromine is 
about 10-1. Accordingly, it was found that theobromine could 
be exactly estimated in a mixture with caffeine by dissolving in 
alkali and titrating back with acid. The break in the conductivity 
curve was quite distinct. E. H. R. 


Estimation of Cystine. Y. Oxupa (J. Coll. Agr. Imp. Univ. 
Tokyo, 1919, 7, 69—76).—The cystine should be present in a solu- 
tion with a volume of 10 c.c. and containing from 5 to 10% of 
hydrochloric or sulphuric acid. To this solution are added 10 c.c. 
of 20% sodium bromide solution. The cystine is now titrated with 
0°05N-sodium bromate, taking as the end-point a faint yellow 
colour, which remains for one minute; 1 c.c. of the bromate solu- 
tion equals 0°00721 gram of cystine. The cystine is oxidised to 
eysteic acid by bromine, which is formed by the reaction between 
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the bromide and bromate in the acid solution; 1 mol. of cystine 
requires 10 atoms of bromine in this oxidation. Of the amino- 
acids, other than cystine, which are precipitated by phosphotungstic 
acid, only histidine absorbs bromine; however, the velocity of the 
reaction between cystine and bromine is so much greater than that 
of the reaction between histidine and bromine that the presence 
of histidine does not influence the titration of cystine, provided the 
titration be stopped when the solution becomes faintly yellow, and 
the colour remains constant for one minute. Even as small an 
amount of cystine as a few mg. may be accurately estimated by 
this method ; the result is not influenced by the concentration of 
either the cystine or the acid. If a solution contains both cystine 
and tyrosine, the latter will react with 2 atoms of bromine. The 
titration is made as usual; the cystine is oxidised and estimated 
as barium sulphate, and the tyrosine is calculated, or the tyrosine 
is estimated colorimetrically, and the cystine is calculated. This 
procedure may be applied in analysis of the cleavage products of 
proteins. CuemicaL AxBsTRACTs. 


Estimation of Morphine in Opium. Axer Jexmsrap (Ber. 
Deut. pharm. Ges., 1920, 30, 398—402).—The following modifi- 
cation of the Helfenberger method is recommended: 6 grams of 
the powdered opium are ground with 6 grams of water, the mixture 
is rinsed into a flask, and water is added to make the total weight 
54 grams. After thirty minutes, the mixture is filtered, 40 grams 
of the filtrate are treated with 2 grams of ammonia solution 
(17 grams of ammonia and 83 grams of water), filtered, and 
36 grams of this filtrate are shaken for ten minutes in a flask 
with 7 grams of ether and 4 grams of ammonia; 10 c.c. of ether 
are then added, and, after thirty minutes, the ethereal solution is 
poured through a small filter. The crystals in the flask are washed 
with 10 c.c. of ether, then with three successive quantities of 5 c.c. 
of water saturated with ether, and dried at 100°. The crystals 
are then dissolved in 25 c.c. of W/10-hydrochloric acid, 75 c.c. 
of water are added, and the excess of acid is titrated with J’/10- 
sodium hydroxide solution, using methyl-red as indicator. One c.c. 
of V/10-acid is equivalent to 0°0285 gram of anhydrous — 

W. P.S. 


New Method for the Estimation of the Total Minor 
Alkaloids, of Narcotine, and of Papaverine in Opium 
Preparations of the Type of Pantopon. E. Annever (Arch. 
Pharm., 1920, 258, 130—137. Compare A., 1912, ii, 818).—The 
following process for the estimation of the total minor alkaloids 
(with the exception of narceine) is recommended. The mixture 
of hydrochlorides (15 grams) is dissolved by warming in water 
(8 c.c.), and pure benzene (90 grams) is added. Powdered sodium 
carbonate (0°5 gram) is gradually added with shaking, and the 
mixture is allowed to remain for half an hour, with frequent 
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vigorous agitation. Water is absorbed by the addition of 
anhydrous sodium sulphate (5 grams), followed by agitation during 
five minutes, and further addition of tragacanth powder (0°5 gram). 
After thirty minutes, the benzene solution is rapidly filtered, and 
80 grams of it (or other aliquot portion) are evaporated to dry- 
ness in a tared flask on the steam-bath. The residue is dissolved 
in a few c.c. of warm alcohol, the solvent is removed, and the 
residue weighed after being dried for half an hour in the steam- 
oven. The results agree with those obtained by the method of 
Mannich and Schwede, to which the empirical correction of 1°5% 
has been made. 

Narcotine and papaverine are estimated in the minor alkaloids 
in the following manner. The minor alkaloids (obtained in the 
process outlined above) are dissolved in benzene (6 c.c.), the solu- 
tion is treated with 1 c.c. of alcoholic potassium hydroxide solution 
(1 e¢.c.=0°14—0°16 gram KOH), and the mixture is allowed to 
remain at the ordinary temperature, with frequent shaking, during 
half an hour. It is then poured into a separating funnel (100 c.c.), 
the flask is rinsed with three portions of benzene (each 10 c.c.), 
and subsequently three times with aqueous sodium hydroxide 
solution (2%; 7 c.c. each time), and the solution is well shaken 
in the separator. The aqueous solution is run into a second 
separating funnel, and the benzene solution is twice washed with 
sodium hydroxide solution (10 c.c. each time). The combined 
aqueous extracts are shaken with three portions of chloroform 
(5 c.c.) and run into a beaker, where, after being neutralised with 
hydrochloric acid, they are diluted to 100 cc. Concentrated 
hydrochloric acid (36%; 3 c.c.) is added, and the solution is heated 
for twenty minutes at 80—90°, immediately cooled, and poured 
into a separating funnel; after addition of an excess of sodium 
carbonate solution, the narcotine is extracted with benzene 
(20+10+10+5 c.c.) or chloroform. The extract is dried with a 
little tragacanth powder and filtered into a weighed flask, and 
evaporated to dryness on the water-bath; the residue is again dis- 
solved in a little warm alcohol, the solvent is removed, and the 
residue dried and weighed. 

The benzene solution remaining in the separating funnel (see 
above) is filtered into a flask and evaporated to dryness, the chloro- 
form extract being similarly treated in the same flask. The 
residue is dissolved in a mixture of water (10 c.c.) and hydrochloric 
acid (10%; 1 @c.), the solution is filtered into a small beaker, and 
the filter paper thrice washed with water (5 c.c.). Ammonia 
solution (2%) is cautiously added until a faint, permanent turbidity 
results, followed by solid sodium acetate (2 grams). The mixture 
is allowed to remain for twenty-four hours, with frequent stirring 
and rubbing of the walls of the beaker, whereby the papaverine 
is precipitated as a glassy or powdery mass. The mother liquor is 
passed through a small filter, which is subsequently washed three 
times with water (5 c.c.). The paper is returned to the beaker, 
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and, after both have been dried, the papaverine is dissolved in 
warm alcohol. The solution is filtered into a weighed flask, the 
solvent is removed, and the residue is weighed after being dried 
during an hour at 98°. 

The method is applied to opium powder in the following manner. 
The powder (6°66 grams) is frequently shaken in a corked flask 
during three hours with a mixture of water (115 c.c.) and hydro- 
chloric acid (10%; 5 ¢.c.), and the paste is then filtered by means of 
a suction pump. 102 C.c. of the filtrate (=5°55 grams of opium 
powder) are rendered alkaline by the addition of sodium carbonate 
solution (10%; 23 ¢.c.), and extracted with chloroform (20+10+ 
10+10 ¢.c.). The extract is dried with a little tragacanth powder, 
filtered, and evaporated to dryness after addition of alcohol (5 c.c.). 
The residue is dissolved in hydrochloric acid (1%; 8—10 c.c.), the 
solution is agitated with benzene (100 c.c.) and sodium carbonate 
(1 gram) during fifteen minutes, and the estimation is completed 


as with pantopon. a. We 


Proteinogenous Amines. VII. Colorimetric Estimation 
of Histidine in Protein and Protein-containing Matter. 
Mriuton T. Hanke and Kart K. Korsster (J. Biol. Chem., 1920, 
43, 527—-542).—The method is stated to be simple, rapid, and 
direct, but may be no more accurate than those described by 
Kossel and Kutscher and by Van Slyke. 

The material is hydrolysed by boiling with hydrochloric acid, 
and the acid and any volatile phenols removed by vacuum dis- 
tillation. Ammonia and humin are removed by treatment with 
lime, and the solution divided into two fractions by means of 
phosphotungstic acid. The phosphotungstate precipitate is treated 
with water and sufficient 3NV-sodium hydroxide to give a clear 
solution, which is then used for the colorimetric determination by 
the method previously described (Koessler and Hanke, this vol., 
ii, 67). The method cannot be used for estimations on protein 
material that has undergone putrefactive changes, since histamine 
and tyramine are precipitated by the phosphotungstic acid and 
give the colour reaction. J. C. D. 


The Separation of Histidine from Arginine. H. Kosser 
and S. Epipacner (Zeitsch. Biol. Chem., 1920, 110, 241—245. 
Compare A., 1907, i, 107).—The presence of afginine is not 


necessary in order to effect the precipitation of histidine. . 
8. S. Z. 


Proteinogenous Amines. VIII. Colorimetric Estima- 
tion of Histamine in Protein and Protein-containing Matter. 
Mitton T. Hanke and Kart K. Koesster (J. Biol. Chem., 1920, 
43, 543—556).—A dry solid is hydrolysed directly with 20% 
hydrochloric acid for thirty hours. When the material contains 
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water, it must first be treated with alcohol until the concentration 
of this solvent is 75%. The mixture is then made faintly acid 
with acetic acid, and the proteins are coagulated by heating on the 
water-bath for one or two hours. The mixture is cooled and 
filtered, and the alcohol removed from each fraction by evaporation. 
The dry material is employed for hydrolysis. After the hydrolysis 
is completed, the hydrochloric acid is removed by vacuum evapor- 
ation at 60°, and the residue is dried at 80° for one hour. 

Ammonia is removed by another vacuum distillation after an 
excess of lime and dilute alcohol have been added, and by filtration 
of the fluid after the ammonia has been removed, the humin matter 
is also separated. 

The alkaline filtrate is acidified with hydrochloric acid, and basic 
substances precipitated with phosphotungstic acid. This pre- 
cipitate, which contains the proteinogenous amines as well as the 
dibasic amino-acids, is well washed and decomposed with hot 
saturated solution of barium hydroxide. After removal of the 
excess of barium from the filtrate by sulphuric acid, the liquid is 
evaporated to dryness and dissolved in a very small quantity of 
water, and made up to known volume. The histamine is extracted 
from an aliquot portion of this liquid by making strongly alkaline 
with solid sodium hydroxide and extracting with amyl alcohol 
several times. The combined amyl alcohol extracts are washed 
several times with normal sulphuric acid, and the acid fractions 
neutralised with barium hydroxide while warm. The filtrate from 
the barium sulphate contains all the histamine, but may also con- 
tain traces of histidine. A re-extraction with amyl alcohol after 
making alkaline with sodium hydroxide is necessary to separate 
these two substances entirely. From the histamine fraction the 
histamine is precipitated by silver nitrate and baryta, and the 
resulting silver compound decomposed by means of hydrochloric 
acid. The final histamine fraction is then estimated colorimetric- 
ally, as described in a previous paper (this vol., ii, 67). Quantities 
as small as 0-1 mg. of histamine can be accurately determined by 
this method, even in the presence of protein substances. No 
evidence of the presence of histamine in caseinogen could be 
detected by this method, but this protein may contain a substance 
which possesses a similar depressor action when tested by 
physiological methods. 

Histamine was not found present in 75 c.c. of human blood 
serum. J.C. D. 


Use of Ethyl Acetate as a Precipitating Reagent for 
Proteins. A. Marir (Bull. Sci. Pharmacol., 1920, 27, 135—136 ; 
from Chem. Zentr., 1920, iv, 315. Compare this vol., ii, 398).— 
The detection of protein by the turbidity which results when its 
aqueous solution is covered with a layer of ethyl acetate is more 
readily effected in this manner than with any other organic solvent 
which is soluble in water. H. W. 
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The Influence of Tyrosine and Tryptophan on the 
Coloration of the Two Phases of the Xanthoproteic 
Reaction. Cart Tuo. Morner (Zeitsch. physiol. Chem., 1919, 
107, 203—210).—The intensity of the coloration produced by 
tyrosine and tryptophan in the acid phase (phase a) and in the 
alkaline phase (phase 6) in the xanthoproteic reaction was 
estimated quantitatively against standard solutions of normal 
potassium chromate and dichromate and a mixture of dichromate 
and permanganate. The results showed that, in phase a, trypto- 
phan reacted three times as intensely as tyrosine; in phase 3, 
on the other hand, tyrosine yielded a coloration five times as intense 
as that caused by tryptophan; in other words, tryptophan acts 
three times as intensely in phase } as in phase a, whilst the color- 
ation yielded by tyrosine in phase 6 is forty-five times as strong 
as that yielded by it in phase a. S. S. Z. 


Some Biochemical Colour Tests. II. The Adam- 
kiewicz Protein Reaction. The Mechanism of the 
Hopkins-Cole Test for Tryptophan. A New Colour 
Test for Glyoxylic Acid. Wiuittiam Roserr Fearon (Biochem. J., 
1920, 14, 548—563. Compare A., 1918, ii, 462).—On warming 
with 1% pyrogallol in sulphuric acid, glyoxylic acid gives a deep 
blue colour, changing to carmine when the liquid is diluted with 
water; it is restored when an excess of sulphuric acid is again 
added. The blue colour is not given by oxalic acid or by any of 
its simple derivatives, which do not give rise to glyoxylic acid 
under the conditions of the test. With the aliphatic aldehydes, a 
red colour is given. An intermediate shade of purple is given by 
formaldehyde in the presence of glyoxylic acid, and the test is of 
value in the detection of aldehydes in ether. Syrupy phosphoric 
acid may also be used in place of sulphuric. The chemistry of 
the test has not been completely investigated. The coloured con- 
densation products are probably hydroxy-derivatives of xanthen. 
On applying this reagent to solutions of formaldehyde in sulphuric 
acid in the presence of oxidising agents, under conditions of the 
Rosenheim test (A., 1906, ii, 508), no evidence of the formation 
of glyoxylic acid was obtained. This supports the view expressed 
by Rosenheim that the test depends on formaldehyde. It appears 
probable, however, that both formaldehyde and glyoxylic acid form 
coloured derivatives with tryptophan. 

Sulphuric acid is not a good condensing agent for these tests, 
and use was made of glacial acetic acid saturated with hydrogen 
chloride or phosphoric acid. For production of a coloured 
condensation product, however, an oxidising agent, such as 
hydrogen peroxide, is necessary. The separation of the condensa- 
tion products was found to be difficult, but was attained by frac- 
tional precipitation with pure ether. 

A number of condensation products have been prepared. The 
leuco-compounds are somewhat unstable, readily being oxidised to 
the coloured complexes. 
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As precipitated, the pigments are all hydrochlorides of nearly 
colourless bases. The free pigments are amorphous, deeply 
coloured powders showing melting points in the region of 300°. 

The following compounds are described: scatole-formaldehyde- 
red, CygH,gN.X; scatole-glyorylicred, Cyp)H,.N,X; scatole-benz- 
aldehyde-purple, Cs;H5N,X. Similar condensation products of 
tryptophan with formaldehyde, glyoxylic acid, and benzaldehyde 
are described. Brief reference is made to condensation products 
of carbazole and aldehydes. The formation of these pigments 
constitutes a good test for carbazole. Salicylaldehyde is recom- 
mended as a useful qualitative reagent for indole derivatives. 

J.C. D. 


Detection of Albumin in Urine. Wituezm Rapo 
(Gydgyaszat, 6, 66—67; from Chem. Zentr., 1920, iv, 400).— 
The test is applied by the addition of sulphuric acid (5%; about 
1 c.c.) and sodium nitroprusside solution (eight to ten drops) to 
the filtered urine (5—10 c.c.) ; in sensitiveness and clinical applica- 
bility, the test is equal to Boedeker’s method with potassium ferro- 
cyanide and acetic acid. H. W. 


Estimation of Albumin in Urine by means of Aufrecht's 
and Esbach’s Albuminimeters. Bruno Wenss (Pharm. 
Zentr.-h., 1920, 61, 535—537).—Comparative estimations showed 
that the results obtained by the Aufrecht apparatus agreed closely 
with those found by the gravimetric method, whilst in every case 
the Esbach results were too high. W. F. &. 


Gravimetric Estimation of Albumin in Urine. G. Picurier 
(Ann. Chim. anal., 1920, [ii], 2, 332—335).—The estimation of 
albumin in urine may be accelerated by combining the method of 
heating with Méhu’s method of precipitation with phenol. For 
this purpose, a modified reagent, consisting of 10 grams of colour- 
less, crystallised phenol, 10 grams of powdered citric acid, and 
20 grams of 95% alcohol, is used. The urine is rendered distinctly 
acid to turmeric by means of acetic acid, and filtered, and 50 c.c. 
of the filtrate heated to incipient boiling, left for a few minutes, 
and then treated with 5 c.c. of the reagent and the flask shaken 
with a rotatory movement. As soon as the precipitate is coagu- 
lated, the liquid is filtered through counterpoised filter papers, and 
the precipitate washed first with boiling water and finally with «. 
mixture of alcohol and ether, and dried at 100° until constant in 
weight. C. A. M. 


Action of Hydrogen Peroxide on Flours. Marion (Compt. 
rend., 1920, 171, 804—806).—The amount of catalase differs from 
one sample of flour to another. It is most prevalent in milling 
offals and least in high-grade flour. Measurement of the amount 
of decomposition of a definite volume of hydrogen peroxide by a 
given weight of flour in a given time gives a means of determining 
the percentage of extraction of the flour. W. G. 
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The Indices of Enzymes of the Blood. Estimation of the 
Catalase, Peroxydase and, Esterase in a Drop of Blood. 
A. Bacu and (Mme) Sopnie Zousxorr (Compt. rend., 1920, 171, 
967—969).—For the test, 0°02 c.c. of the blood is diluted with 
20 c.c. of water, and 1c.c. of this solution is used for each test. The 
catalase activity is measured by the amount of hydrogen peroxide 
decomposed under given conditions and the peroxydase activity 
by the amount of guaiacol oxidised in the presence of hydrogen 
peroxide as compared with the effect from 1 c.c. of the diluted 
blood, previously boiled. This estimation is colorimetric. For the 
measurement of the esterase activity, advantage is taken of the fact 
that phenolic esters are not oxidised by the system peroxydase- 
hydrogen peroxide, whereas free phenols are readily oxidised. 


W. G. 


Biological Methods for the Estimation of Substances 
which Injure the Cell and its Reproducing Capacity. 
1. Optochin. ALrrep Scunapet (Biochem. Zeitsch., 1920, 108, 
258—279).—Dilutions of optochin of one in several millions 
can be estimated by utilising its action on the reduction of 
methylene-blue by Pnewmococcit. The greatest dilutions can be 
estimated at the ordinary temperature, but more exact results are 
obtained at a temperature of 37°. The concentrations of optochin 
solutions which can be estimated are also influenced by the number 
of bacteria and the duration of action. 8. 8. Z. 


Measurement of the Lachrymatory Power of Irritant 
Substances by the ‘‘Sill’’ Method. Cuaries Duvurraisse 
and Jacques Cu. Boneranp (Compt. rend., 1920, 171, 817—819). 
—The method consists in determining the concentration of the 
substance required in an atmosphere just to produce the first 
irritant sensation on the eyes at the end of thirty seconds’ ex- 
posure. Benzyl bromide was taken as the standard. By this 
method, the lachrymatory power was independent of the observer, 
although the actual concentration for the gases might vary in the 
same proportion from one observer to another. W. G. 


The Properties of Lachrymatory Substances and the 
Measure of their Activity. Gapriet Berrranp (Compt. rend., 
1920, 171, 965—967).—It is shown that the minimum concentra- 
tion of a lachrymatory substance which is perceptible depends, not 
only on the observer, but on the duration of the exposure. With 
some substances the effect is immediate, and increases but little in 
intensity with time, whilst with others there is marked increase in 
intensity with the time. In consequence, the method of Dufraisse 
and Bongrand (preceding abstract) does not give a correct com- 
parison between different lachrymatory substances. W. G. 
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390. 


dibasic, synthesis of (Fossr), A., i, | 


485. 
dissociation of acid salts of, in 


aqueous solution (SABALITSCHKA), | 


A., i, 53, 707. 


saturated, degradation of (GopcHorT), | 


A., i, 813. 

di- and poly-basic unsymmetrical, 
esterification of (SmopLaKaA), A., i, 
737 ; (MevER; Tavs), A., i, 738 ; 
(AxEnk), A., i, 739; (WEGSCHEIDER), 
A., i, 740, 761. 

carboxylic, conversion of, into alde- 

hydes (Sonn and Mi er), A., 
i, 58. 

reactions of azides of (Currivs), 
A., i, 185. 


dicarboxylic, dissociation constants of | 


(Pinnow), A., ii, 19. 
polycarboxylic, ring closure with 


(Puitiprr and Hanuscn), A., i, | 


594. 
fatty, preparation of, from oxida- 


tion of paraffins (Fischer and | 


ScHNEIDER), A,, i, 519. 
reciprocal influence of, on their solu- 
bility (WAENTIG and PEscHuEcK), 
A, , 2 
inorganic, dissociation constants of 
(Buanc), A., ii, 359. 
cis-trans-isomeric, unsaturated, action 
of moulds on (VERKADE and 
SéuncEn), A., i, 916. 
organic, electrolytic decomposition of 
(HENRIcH and ScueEnk), A., i, 
142. 
elimination of carboxyl groups from 
(Marsu), A., i, 617, 
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| Acids, organic, sodium salts, electrical 


conductivity and dissociation of, 
in alcoholic solution (Luoyp and 
PARDEE), A., ii, 218. 
of the oxalic series, spectrochemistry 
of esters of (KARVONEN), A., ii, 139. 
containing a pyran ring, synthesis of 
(Fossg), A., i, 396. 
of the sugar group, relation between 
configuration and optical rotation of 
derivatives of (VAN Marte), A., i, 
592, 
weak, neutralisation of, with weak 
bases (KoLTHOFF), A., ii, 628. 
ammonium salts, determination of 
purity of (KotrHorF), A., ii, 628. 
organic, use of dissociation constants 
in identification of (KoOLTHOFF), 
A., ii, 628. 


| Acid albumin (ADOLF and SpiEceEn), A., 

points of | i 
| Acid anhydrides. 
Acid bromides, preparation of (ADAMS 


i, 683. 
See Anhydrides, acid, 


and Uutcn), A., i, 386. 
Acid chlorides, preparation of (ADAMS 
and Uticn), A., i, 386. 
by means of a8-dichlorovinyl ethyl 
ether (CRomMpron and VANDER- 
STICHELE), T., 691. 

Acidimetry, use of aliphatic acids as 
indicators in (WINDISCH and DreEr- 
RICH), A., ii, 48. 

Acidosis (vAN StykE and PALMER), 
A., i, 459. 

Aconitic acid, halogenophenacyl esters 
(JUDEFIND and Rerp), A., i, 481. 

Aconitine, forensic investigation of 
(PALET), A., ii, 397. 


| Acraldehyde, preparation of (MourEU 


and Lepap®r), A., i, 10. 

stabilisation of (Mourgev, DuFralIssk, 
and Rosrn), A., i, 143 ; (Mourgv, 
DurralssE, Rosin, and PouGnet), 
A., i, 144. 

mutual solubilities of water and 
(Bouvraric), A., ii, 597. 

detection of (TSALAPATANIS), A., ii, 
394. 

Acridine, equilibrium of phenols with 
(KREMANN and Sovak), A,, i, 565. 
Acridine, 3:6-diamino-, —— of 

(PouLeNc Frikres and MEyER), 
A., i, 252. 

8-chloro-1-nitro- (MAYER and LeEvis), 
At % 

Acridine colouring matters, cyano-, 
absorption spectra of (KEHRMANN and 
Sanpoz), A., ii, 142. 

Acrylamide, chloro-8-cyano- (Mourgru 
and BoneRANpD), A.. i, 425. 

Actinium, origin of (HAHN and MEIt- 
NER), A., ii, 148, 
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Actinium, ratio of uranium to, in 
minerals (MEYER and Hkgss), A., ii, 
658. 

emanation, half-life 
(Scumrip), A., ii, 148. 

Activity coefficient of ions (BJERRUM), 
A., ii, 79. 

Acyl chlorides, additive compounds of 
tertiary amines and (FREUDENBERG 
and Peters), A., i, 87. 

Acylanthranils and their — oe eae 
constitution of (SCHROETER), A., i, 
333 ; (HELLER), A., i, 482. 

Acyldiketohydrindenes, enolisation of 
(ScHErper and HoprFer), A., i, 487. 

Address, presidential (Donstie), T., 430. 

Adenine me constitution of 
(JONES), A., i, 687. 

preparation of, by hydrolysis of yeast- 
nucleic acid (JonEs and ABr), A., i, 
688. 

Adenosinephosphoric me crystalline 
(THANNHAUSER), A., i, 895. 

Adhesion, experiments on (Hormann), 
A... %. S87. 

Adipic acid, glycyl and propyleneglycyl 
esters (FARBENFABRIKEN Vor, F, 
Bayer & Co.), A., i, 420. 

cyclohexylamide of (WIELAND, ScHAM- 
BERG, and Haas), A., i, 769. 

Adipocere, constituents of (FLORENCE), 
A., i, 459. 

Adrenaline (suprarenine ; epinephrine), 

manufacture of (NAGAI), A., i, 43. 
formation of, in the organism (RosEN- 
MUND and DornsarFt), A., i, 56, 
327 ; (Knoop), A., i, 161, 509. 
in tissues as shown by the chromium 
reaction (STOELTZNER), A., i, 121. 
estimation we colorimetrically (Sco- 
VILLE), A., ii, 716. 

Adsorption (SCHERINGA), A., ii, 737. 
theory of (Bertny1), A,, ii, 591. 
as a molecular phenomenon (ScHILOV 

and Lepry), A., ii, 591. 
experiments on (MICHAELIS and 
Rona), A., ii, 168. 
and solubility (LUNDELIUs), A., ii, 
358. 
from solution of substances of limited 
solubility (PoLANyYI), A., ii, 671. 
by charcoal (ScHERINGA, Bouart, and 
Apams), A., ii, 291; (HarNeEp), 
A., ii, 292; (Low RY and HUvuLeEt?), 
A., ii, 535, 536. 
compounds (BERCZELLER), A., ii, 
199. 
of gases (Lo Monaco), A.., ii, 593. 
effect of pressure on (PICKLEs), A., 
ii, 473. 
in the electric discharge tube 
(NEwMAN), A., ii, 347, 


period of 
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ee in gels (BRADFoRD), A., ii, 


z..9 in hydrosols (BANoROFT), A., 
ii, 236. 

by lyophile colloids (PoLANY1), A,, ii, 
603 


by precipitates (WEISER and MIDpDr- 
Ton), A., ii, 228. 

Affinity, doctrine of (Br7z), A., ii, 304. 

chemical (BréNsTED), A., ii, 290; 
(BrénsteD and Prrersen), A., ii, 
298. 

residual, and co-ordination (MorGAN 
and Drew), T., 1456. 

Agalmatolite, crystalline nodules in, 
from Japan (Awazv), A., ii, 498. 

Agar-agar, coagulation of hydrosols of 

(Iwase), A., ii, 674. 

action of radium on (FERNAU), A., i, 
530. 

effect of organic acids and their 
amino-derivatives on the swelling 
of, and its mixtures with proteins 
(MacDovucat and Spornr), A., ii, 
21. 

Air. See Alveolar and Atmospheric air. 

Alanine calcium iodide (Sprrz), A., i, 
424. 

Akermanite, equilibrium of gehlenite 
with (FERGUSON and BupprIneroy), 
A.,, ii, 621. 

Albumin, acid. See Acid albumin. 
pure antitoxic, isolation of, from 

diphtheria serum (Rupret), A., i, 
571. 

detection of, in urine (RAapo), A., ii, 
787. 

detection of, in urine, by means of 
sulphosalicylic acid (ScHALL), A., ii, 
398; (LascH and REITSTOETTER), 
A., ii, 716. 

estimation of, in 
(CULLEN and VAN SLYKE), 
398. 

estimation of, 
and FABBRI), 
A., ii, 204 ; (TAMAyo), 
(Dupuy), A., ii, 568; 
P&cuRIER), A., ii, 787. 

Alchemy in ancient China (CHEN), A., 
ii, 612. 

Alcohol. See Ethyl alcohol. 

Alcohol C,,H,,0, and its acetyl deriva- 
tive from Hyenanche globosa (HENRY), 
T., 1624. 


blood-plasma 


A., ii, 


in urine (GANASSINI 
A., ii, 135 ; (MAYER), 
A., ii, 520; 

(WIENSss ; 


| Alcohols, catalytic oxidation of (MouREU 


and MIGNONAC), 
(SENDERENS), A., i, 589. 
reaction between esters and, in 
resence of catalysts (Fisc ™ 
FAHLER, and Bravuwns), A., 1, 
840. 


A., i, 283, 805; 
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Alcohols, action of, with hydrobromic 
and hydrochloric acids (NorRIs and 
MULLIKEN), A., i, 805. 

toxicity of (Macurt), A., i, 910. 

aliphatic, heats of combustion of 
(RicHarps and Davis), A., ii, 
589. 

of the hydroaromatic and terpene 
series (PICKARD, HuNTER, LEw- 
cock, and PENNINGTON), T., 1248. 

optically active secondary, _ bio- 
chemical preparation of (NEUBERG 
and Norp), A., i, 135. 

polyhydric, hydrolysis of esters of 
(YAMASAKI), A., ii, 170, 299. 

primary, catalytic oxidation of 
(MAILHE and pre Gopon), A., i, 
288. 

Alcoholysis (SupBorovcn, N. B. and 
Vy. K. Buaevat), A., i, 364; (Sup- 
BOROUGH and Karvs&), A., i, 387. 

Aldamines, primary and secondary, and 
their reaction with phenols (LOELE), 
A., i, 909. 

Aldehydes, preparation of (MourrEv and 

MIGNoNAC), A., i, 283 ; (HARRIEs), 
A., i, 675. 

synthesis of (H&BERT), A., i, 231. 

mixed dismutation of (Norp), A., i, 
709. 

dehydroxidation of (MULLER), A., i, 
709. 

condensation of p-aminoazobenzene 
with (REDDELIEN), A., i, 337. 

interaction of benzylic acid and 
(BistRYzCKI and BrenKEy), A., i, 
616. 


conversion of carboxylic acids into | 


(Sonn and MU.uer), A., i, 58. 
condensation of, with cyanoacetamide 
(Day and Tuorpr), T., 1465. 
condensation of 1-phenyl-3-methyl-5- 
pyrazolone with (CHATTERJEE and 
GuosH), A., i, 569. 
reactions of (DE Faz), A., i, 743. 
aliphatic, addition of, to unsaturated 
compounds (MEERWEIN), A., i, 844. 
aromatic, condensation of amines and 
(JAEGER), A., i, 834. 
l1-o-Aldehydoanilinoanthraquinone, 5- 
chloro-. See 1-Anthraquinonylamino- 
benzaldehyde, o-5-chloro-. 
9-p-Aldehydobenzylidenefiuorene, 
dibromo- (SIEGLITZ), A., i, 606. 
y-Aldehydobutyric acid, §8-hydroxy-, 
and its p-nitrophenylosazone and 
semicarbazone (DAKIN), A., i, 295. 
2-Aldehydoquinoline-3-sulphonic acid, 
and its derivatives {(BESTHORN and 
GEISSELBRECHT), A., i, 564. 
Aleuron, swelling and solution of 
(Hooker and Fiscuer), A., ii, 232, 


2:7- 
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Algae, fresh-water, photosynthesis in 

(Moore and WeEssTER), A., i, 466. 

marine, catalase and oxydase of 

(Hampton and Baas-BeEckINe), 
A., i, 703. 

Alicyclic compounds, formation and 
stability of (BrEsLEY and THORPE), 
T., 591. 

Alizarin, action of potassium hypo- 
chlorite on, in alkaline solution 
(ScHOLL, SCHWINGER, and KABAT- 
SCHNIK), A., i, 64. 

Alizarin Bordeaux, 2-acetate (DimrotH, 
FRIEDEMANN, and KAMMERER), A,, i, 
444. 

Alizarinsulphonie acid, sodium salt, use 
of, as an indicator (MESTREZAT), A., 
ii, 263. 

Alkali aluminates, hydrolysis of 

(Fricke), A., ii, 387. 
hydrogen carbonates, estimation of 
carbon dioxide in, in presence of 
carbonates (HARTMANN), A., ii, 
705. 
chlorides, electrolysis of (BRiNER, 
TYKOCINER, and ALFIMOFF), A., 


1, (9. 
heats of dilution of aqueous solu- 
tions of, and their mixtures with 
alkaline earth chlorides (STEARN 
and Smirx ; Smita, STEARN, and 
ScHNEIDER), A., ii, 226. 
solubility of, in mixtures with alkali 
hydroxides (CHonoWER), A., ii, 
619. 
mixed, segregation of, into a dis- 
persoid phase (EIrTEt), A., ii, 
249. 
cyanides, action of diazonium com- 
pounds with (HELLER and MEYER), 
A., i, 184. 
fluorides, action of, on fermentation 
and digestion (GrossERON), A., i, 
457. 
hydroxides, determination of the con- 
centration of hydroxy] ions in solu- 
tions of (Fricke), A., ii, 387. 
iodides, absorption of sulphur dioxide 
by (EPHRAIM), A., ii, 250. 
mercaptans, reduction of organic di- 
sulphides by (LEcHER), A., i, 433. 
metals, are spectra of (FUEs), A., ii, 
719. 
emission of luminous particles at 
high temperatures by (HEmsa- 
LECH ; DE GRAMONT), A., ii, 70. 
preparation of amalgams of (FRANK 
and WirHkow), A., ii, 350. 
nitrates, deliquescence and drying of 
(PRIDEAUX), A., ii, 475. 
phosphates, action of ethyl and methyl 
sulphates on (BAILLY), A., i, 418, 
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Alkali salts, mixed, aes of solu- 
tions of (VAN Lark), A -» li, 282. 
sulphides, estimation of, in dilute 
solution (H. G. and W. G. BEn- 
NETT), A., ii, 123. 
Alkalis, fusion with (PHriurrps and 
Gipps), A., i, 732. 
estimation of, volumetrically (BucCHE- 
RER), A., ii, 702. 
estimation of, volumetrically, with 
potassium chlorate (VAN VALKEN- 
BURGH), A., ii, 387. 
estimation of, volumetrically, in pre- 
sence of carbon dioxide (BRUHNs), 
A., ii, 628. 
estimation of, in salts of organic acids 
(vAN Dury), A., ii, 508. 
Alkaline earth carbonates, action of, on 
dextrose (MuRSCHHAUSER), A., i, 
13, 662. 
chlorides, heats of dilution of aqueous 
solutions of, and their mixtures 
with alkali chlorides (STFARN and 
SMITH ; — STEARN, and 
ScHNEIDER), A., ii, 226. 


metals, spark spectra of (Fuss), A., ii, 
719. 


Alkaloids, we properties of (ZEE- 

HUISEN), A., i, 563. 

effect of, on the activity of catalase 
(SANTEsSON), A., i, 401. 

chelidonium. See Chelidonium. 

cinchona. See Cinchona. 

from gelsemium. See Gelsemium. 

hygrine, See Hygrine. 

morphine. See Morphine. 

strychnine. See Strychnine. 

action of the arsenotungstic reagent on 
(PALET), A., ii, 397. 

determination of the relative strengths 
of (ARNALL), 'T’., 835. 

an their salts, estimation of, volu- 
metrically (KoLTHOFF), A., ii, 781. 


estimation of, with phospho- or silico- | 
tungstic acids (HEIDUSCHKA and 


Wo rr), A., ii, 780. 

estimation of, with silico-tungstic acid 
(TAIGNER), A., ii, 134. 

minor, estimation of, in 
(ANNELER), A., ii, 782. 

estimation of ee ee 
in (GADAMER), A., i, 872. 

Alkyl bromides, preparation ‘of (Kamm 

and MARVEL), A., i, 282. 


opium 


iodides, velocity of reaction between 


sodium B-naphthoxide and (Cox), 
T., 493. 
nitrites, preparation of (pz WILDE), 
»i, 213. 
conversion of, into nitriles by 
catalysis (MAILHE and BELLE- 
GARDE), A., i, 224. 


| Alumina. 
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oe uinones, manufacture 
oe and HawortTH), 
67 

Alkylammonium bases, rye 7 ad 
of the picrates of (Ris), A., i, 715. 

Alkylarylamines, intramolecular rear- 
rangements of (RzInLy and HIck1n- 
BOTTOM), T., 103. 

Alkylene bromides, preparation of 
(KAmM and MarvVEt), A., i, 282. 

Alkylhydroxylammonium salts, forma- 
tion and constitution of (MICHAEL), 
A., i, 536. 

Alkyloxyacetic acids, spectrochemistry 
of (KARVONEN), A., i, 205 

S-Alkylthiocarbamides, chloroacetates 
of (TayLor), T., 4. 

Allotropy and metastability of elements 
and compounds (CoHEN and Bruins), 
A., ii, ry’ 625 ; (CoHEN and Mogs- 
VELD), A., ii, 622. 

— metallic, study of (BRAEsco), 

A., ii, 759. 

Allyl alcohol, estimation of (BIILMANN), 
A., ii, 131. 

Allylmorphine, and its salts (Féin1), 

A., i, 877 
sulphate of, and its compound with 
diallylbarbituric acid (SocrETy oF 
CHEMICAL INDUSTRY IN BASLE), 
A., i, 756. 
1-Allyltetrahydroquinoline 
and Harnack), A., i, 681 

Aloes, chemistry and pharmacology of 

(Ske), A., i, 67, 68, 69. 


my 4, 


(RINDFusz 


| Althea (marshmallow), constituents of 


roots of (v. FRIEDRICHs), A.; i, 130. 
See Aluminium oxide. 
Aluminic acid. See under Aluminium. 
Aluminium, absorption spectrum of 
(McLENNAN, Younac, and IREToN), 
A., ii, 459. 
Rontgen ray spectrum of (DUANE and 
Surmizv), A., ii, 407. 
electroaflinity of (HryrovskyY), T., 
11, 27, 1013. 
electromotive behaviour of (Smits), 
A.,, ii, 579. 
potential of (KAHLENBERG and Mont- 
GOMERY), A., ii, 8. 
and its alloys, nickel plating of 
(GuUILLET and GASNIER), A., ii, 
436. 
corrosion of (BAILEY), A., ii, 362. 
spontaneous oxidation of, in air 
(Koun-ABreEstT), A., ii, 113. 
ignition of a mixture of sodium per- 
oxide and, by means of water 
(OHMANN), A., ii, 691. 
Aluminium alloys, stability of, in air 
(GuILLErt), A., ii, 37. 
analysis of (Berry), A., ii, 774, 
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Aluminium alloys with —— micro- | Amine C,).H,,;N, and its salts and de- 


graphic appearance of ( 
A., ii, 623. 
estimation of copper in (HULO7), 
A., ii, 389. 
with copper and zinc (JARES), A., ii, 


ORTEVIN), 


38; (ScnuLzZ and WAEHLERT), A., | 


ii, 375. 

with manganese (Heusler’s alloys), 
magnetic properties of (v. AUWERS), 
A., ii, 9 


Aluminium chloride, ionisation and 


hydrolysis of (Hxyrovsky), T., 
11. 


action of, on solutions of aromatic 
nitrohydrocarbons in aromatic 
hydrocarbons (K.LiEGL and 
Huser), A., i, 835. 
nitrate, hydrates of (INAMuURA), A., 
ii, 625. 


oxide (alwmina), hydrous (WEISER), | 


A., ii, 761. 
equilibria of, with magnesia aud 
silica, and with magnesia and 
lime (MEISSNER), A., ii, 39. 
phosphate, soluble, lecture experiment 
to show the formation of (Svan- 
BERG), A., ii, 28. 


sulphate from Chili (Bapo), A., ii, | 


440. 
potassium sulphate, singly-refracting 


(RAMANN and SPENGEL), A., ii, 257. | 


Aluminic acid, acidity and constitu- 
tion of (HEvrovskf), T., 1013. 
Aluminium estimation and separa- 

tion :— 
estimation of (FABER and STopDARD), 
A., ii, 509. 
separation of, from metals of the 
group (WENGER and WUHRMAND), 
A., ii, 57. 
Aluminium electrode. See Electrode. 
Alundum crucibles for filtration (ENne- 
Lis), A., ii, 629. 
Alunite, analysis of (Simpson), A., ii, 
511. 
Alveolar air, analysis of (SUPERSAXO), 
A., ii, 702. 
Amalgams. See Mercury alloys. 
Amaryllidaceae, distribution of lycorine 
in the (GorTER), A., i, 467, 800. 
Amblygonite from Uto (BacKLUND), A., 
ii, 441. 
Amesite (SHANNON), A., ii, 261. 
Amides, catalytic preparation of 
(MAILHE and BELLEGARDE), A., i, 
310. 
aB-unsaturated, action of sodium 
hypochlorite on (RinxkgEs), A., i, 
322. 
Amidines, iodo- (BOUGAULT and Rosin), 
A., i, 568. 


rivatives, from reduction of m-xylylene 
dicyanide (v. Braun, Karpr, and 
v. Gary), A., i, 251. 
Amines (H1Lt and KeEtsry), A., i, 671. 
preparation of (TAKEDA and KuroDA), 
A., i, 228. 
catalytic preparation of (MAILER), A., 
i, 475. 
oxidation of (GoLpscHmipT), A., i, 
226, 257. 
mechanism of diazotisation of (Tas- 
SILLY), A., ii, 171. 
condensation of aromatic aldehydes 
with (JAEGER), A., i, 834. 
molecular compounds of sulphur di- 
oxide with (KorczyNnskI and GLE- 
BOCKA), A., i, 668. 
action of, on trinitrophenylmethyl- 
nitroamine (JAMEs, JONES, and 
Lewis), T., 1273. 
aliphatic, substitution of chlorine for 
the amino-group in (CHEMISCHE 
FABRIK Fiora), A., i, 370. 
use of, as solvents (Exsry), A., i, 
822. 
aromatic, iodination of (ELBs and 
Vouk), A., i, 154. 
condensation of, with a- and B- 
diketones and with 4:4’-diacetyl- 
diphenyl (Ferriss and TURNER), 
T., 1140. 
determination of the relative 
strengths of (ARNALL), T., 835. 
halogenalkylated (v. Braun and 
KIRSCHBAUM), A., i, 29, 728. 
primary, preparation of condensation 
products of formaldehyde (Nas- 
TUKOV and CRONEBERG), A., i, 
303. 
proteinogenic (HANKE and KoEssLEr), 
A., i, 756, 788; ii, 784; (KoEs- 
SLER and Hanke), A., ii, 67. 
physiological action of (ABELIN), 
ne 
secondary and tertiary, formation of, 
(Micnonac), A., i, 609 
tertiary, additive compounds of acyl 
chlorides and (FREUDENBERG and 
Perens), A., i, 87. 
conversion of, into secondary nitroso- 
amines (SCHMIDT and FISCHER), 
A., i, 727. 
Amino-acids (DAk1N), A., i, 294. 
synthesis of, in the animal organism 
(Lewis and Root), A., i, 694. 
electrochemical oxidation of (FICHTER 
and Scumip) A., i, 824. 
preparation of esters of (FOREMAN), 
A., i, 338. 
action of diazomethane on (HERzIG 
and LANDSTEINER), A., i, 719. 
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Amino-acids, action of furfuraldehyde 
and dextrose on (DOWELL and 
MENAUL), A., i, 191. 

preparation of p-toluenesulphonyl 
derivatives of (OsEK1), A., i, 724. 

no definite secretin action of (ScHWEIT- 
ZER), A., i, 791. 

nutritive value of (Sunr8), A., i, 785. 

aromatic, synthesis of, in plant cells 
(HuGoUNENQ and FLORENCE), A., i, 
466. 

dicarboxylic, esterification of (Wre- 
SCHEIDER), A., i, 740. 

identification of (Kopama), A., ii, 275. 

estimation of, by means of the hydro- 
gen electrode (TAGUE), A., ii, 396. 

estimation of, volumetrically (ME- 
STREZAT), A., ii, 201 ; (FoREMAN), 
A., ii, 564. 

a-Amino-acids, esterification of (SHONLE 

and MircHE Lb), A., i, 573. 
aliphatic, manufacture of complex 
silver salts of (NApp), A., i, 663. 
8-Amino-acids, synthesis of (MANNICH 
and KATHER), A., i, 719. 
Aminosulphonic acids, aromatic, J- 
arylsulphonyl derivatives, condens- 
ation products of (Socrrry or CHEMI- 
cAL INDUSTRY IN BASLr), A., i, 540. 

Ammines, formation of (EPHRAIM and 

Moser), A., ii, 378. 

with high ammonia content (PETERs), 
A., ii, 549. 

complex metallic (Pricz), T., 860; 
(Price and Durr), T., 1071. 

Ammonia, catalytic synthesis of 
(CLaupDE), A., ii, 30, 178, 686; 
(GuICHARD, Vavon, Cornec, CANn- 
TRAGREL, STEVENSON, APARD, and 
Bovurpi01), A., ii, 370. 

equilibrium of the synthesis of, from 
its elements (MAURER), A., ii, 23. 

vapour pressure of (CRAGOE, MEYERs, 
and TayYLor), A., ii, 370. 

distillation of (DAvisson), A., ii, 
330. 

use of scrubber bulb in the distillation 
of (Burr), A., ii, 386. 

prevention of volatilisation of, by 
means of calcium chloride (Srur- 
ZER), A., i, 276. 

equilibrium curves of, with water 
(Postma), A., ii, 544. 

equilibrium of, with ammonium thio- 
cyanate (Foorr and HunTER), A., 
ii, 246. 

catalytic decomposition of, by heat 
(Davis and OtmsTEApD), A., ii, 371. 

combustion of, in oxygen (MULLER), 
A., ii, 173. 

heat of reaction of the oxidation of 
(Taytor), A., ii, 89. 
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Ammonia, catalytic oxidation of (Nrv- 
MANN and Koss), A., ii, 247. 
additive compounds of ammonium 
haloids with (KENDALL and Davip- 
son), A., ii, 490. 
gaseous, action of concentrated solu- 
tions of iodic acid on (DENIG&s and 
Bartort), A., ii, 751. 
detection of, microchemically, by 
means of iodic acid (DENIG&S), A., 
ii, 555. 
estimation of, colorimetrically (Kot- 
THOFF), A., ii, 703. 
estimation of, volumetrically, in blood 
(GERARD), A., ii, 330. 
estimation of, and its separation from 
pyridine (PRIDEAUX), A., ii, 202. 
estimation of, in cultures in presence 
of urea (Tuomas), A., ii, 386. 
estimation of, in physiological fluids 
(HAHN and Koorz), A., ii, 704. 
estimation of, in urine (PINCUSSOHN), 
A., ii, 632. 
Ammonium salts, detection of, micro- 
chemically (VAN Zisp), A., i, 918. 
Ammonium azide, electrolysis of solu- 
tions of, in liquid ammonia 
(Browne, Houmgs, and Kine), A., 
ii, 30. : 
carbonate, interaction of carbon di- 
sulphide and (GILFILLAN), A., i, 826. 
chloride, transition temperatures of 
dry (Smiru, EAstTLAck, and 
ScaTcHarp), A., ii, 111. 
condition diagrams of, and its mix- 
tures with other chlorides (HAcH- 
MEISTER), A., ii, 284. 
hydrogen fluoride, titration of (CHASE), 
A., li, 557. 
haloids, additive compounds of am- 
monia with (KENDALL and Davip- 
son), A., ii, 490. 
molybdate, recovery of, in the estima- 
tion of phosphoric acid (NEUBAUER 
and WoLFErtTs), A., ii, 322. 
phosphomolybdate, variations in the 
composition of (PosTERNAK), A., ii, 
374. 
nitrate, formation of mixed crystals 
of potassium nitrate and (CAILLART), 
A., ii, 312. 
oxalotungstite (CoLLENBERG), A., ii, 
115. 


phosphates, solubility of (BUCHANAN 
and WINNER), A., ii, 431. 
magnesium phosphate, detection of, 


microchemically (Kunz-KRavsE), 
A., ii, 772. 

pentahalogenoruthenates 
A., ii, 323. ‘ 

scandifluorides (SréRBA-Béu™), A., ii, 
316 


(GUTBIER), 
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Ammonium silicate (Schwarz and 
SovarD), A., ii, 175; (ScHWARzZ 
and LiEpE), A., ii, 689. 

sulphate, preparation of, from coke- 
oven gases (RascuHic), A., ii, 
756. 
equilibrium conditions of the manu- 
facture of, by the ammonia-soda 
process (NisH1zAwa), A., ii, 687. 
melting point of (Caspar), A., ii, 
431. 
melting and boiling points of 
(JANECKE), A., ii, 757. 
manurial experiments with (How- 
ARD), A., i, 416. 
sulphide, removal of excess of, in 
analysis (FEIGL), A., ii, 444. 
bismuth thiosulphate (VANINO and 
MussGnue), A., ii, 44. 

Ammonium organic compounds :— 

Ammonium bases, quaternary organic, 
crystallography of picrates of 
(Rigs), A., i, 715. 

Amniotic fluid, human, properties and 
compesition of (UYENO), A., i, 201. 
Ampholytes, ionisation of (MICHAELIS), 

A., ii, 476. 

Amphoteric substances, balloelectricity 
of (C. and J. CurisTIANSEN), A., 1, 
893. 

Amygdalin, constitution of (KARRER, 

NAGELI, and Lane), A., i, 857. 
derivatives of (OpEN), A., i, 247. 


action of emulsins on (Graga), A., i, 


340. 
splitting of (ZEmMPLEN), A., i, 559. 
isoAmyl nitrite, 
(Sanpgvist and Moutry), 
288. 


isoAmyl alcohol, preparation of (MAR- | 


TIN), A., i, 706. 
Amylase in germinated barley (MaAzs- 
TRINI), A., i, 273. 
in milk and cheese (Sato), A., i, 
459. 
pancreatic, purification of (SHERMAN, 
GararpD, and LAMER), A., i, 
776. 
proteolytic activity of (SHERMAN 
and Nevn), A., i, 101. 


estimation of, in pancreatic juice 


(Mausan), A., ii, 400. 
isoAmyleamphol, and its acetyl deriva- 
tive (Martin), A., i, 491. 
isoAmyleamphor, preparation, properties, 
= derivatives of (MARTIN), A., i, 
91. 


isoAmyldichloroarsine (STEINKOoPF and 


Mize), A., i, 587. 


Amylcyanoacetylmethylmorphimethyl- 
—— e-bromo- (Vv. Braun), A., i, 
0. 


decomposition of | 
A., i, 
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isoAmylmalonic acid, dianilide, diazide 
and dihydrazide of, and their deriva- 
tives (Currius and CAsan), A., i, 
186. 

N-Amylnortropane, «-hydroxy-, and its 
saits and benzoyl derivative (v. BRaun 
and RArn), A., i, 447. 

Amyloid, formation of, in the organism 
(SCHMIEDEBERG), A., i, 695. 

isoAmylsulphonium compounds (WEG- 
SCHEIDER and ScHREINER), A., i, 
287. 

isoAmylsulphuryl chloride (STEINKOPr, 
Mike, and HEro.p), A., i, 590. 

isoAmylxanthiec acid, cobalt and nickel 
salts (DELEPINE and Compin), A., i, 
522. 

Anesthetics, local, relation between 
chemical constitution and physiological 
action of (KAmM), A., i, 482. 

Analcite from Japan (Suimizv), A., ii, 
498. 

Analysis, statement of results of (THIEL), 

A., ii, 187, 552. 
use of conductivity in (KOLTHOFF), 
A., 1i, 501. 
by neutralisation, use of conducto- 
metric titration in (KoLTHOFF), A., 
ii, 420, 421. 
value of specific refraction in (SCNOORL), 
A., ii, 552. 
short swing method of weighing in 
(WELLS), A., ii, 327. 
apparatus for evolution methods of 
(Dovey), A., ii, 630. 
colorimetric (FaALK and MILLER), A., 
ii, 444. 
by fractional distillation (MourEv, 
DuFralsskE, and Roptn), A., ii, 562. 
electrolytic, apparatus for (JONES), A., 
ii, 189. 
without platinum electrodes (La- 
SALA), A., ii, 121. 
electro-volumetric (TREADWELL ; 
TREADWELL and WEIss), A., ii, 
119; (PrnKHoF), A., ii, 120, 188. 
of acids and alkalis (KLopsTEs), A., 
ii, 700. 
gravimetric (WINKLER), A., ii, 329, 
504. 
theory of (Moser), A., ii, 444. 
microchemical (BRAMMALL), A., ii, 
638. 
quantitative (CornuBERT), A., ii, 
776. 
of organic compounds, early develop- 
ments in (Dussk®), A., ii, 52. 
physico-chemical, of double 
(Duprisay), A., ii, 508. 
qualitative (Macri), A., ii, 699. 
use of diphenyl derivatives in 
(Feict), A., ii, 709. 


salts 
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Analysis, qualitative, use of lead in 
apparatus for (Hirrer), A., ii, 
189. 
of fluorescent substances (DEsHa), 
A., ii, 552. 
of metallic ions (DE Pauw), A., ii, 
451. 
of metals in presence of phosphoric 
acid (Remy), A., ii, 186. 
and precipitation of metals of Group 
IV at magnesium (KoLTHOFF), 
A., ii, 708. 
quantitative, separation and estimation 
of metals in (BELLUccI and Cuiv- 
cIni), A., ii, 54. 
refractometric, of solutions (pE Cri- 
Nis), A., ii, 700. 
spectrophotometric, of organic com- 
pounds (MATHEWsON), A., ii, 566. 
thermal. See Thermal analysis. 
toxicological, ultrafiltration in (MAN- 
NICH and WIPPERLING), A., ii, 767. 
volumetric, influence of temperature 
on the strength of standard solu- 
tions in (OsaKA), A., ii, 187. 
device for preventing over-titration 
in (ORTHNER), A., ii, 382. 
with surface-active substances as 
indicators (WINDISCH and Dter- 
RICH), A., ii, 48, 706, 707, 777. 
by Namias’ method with arsenious 
anhydride (pE Bacuo), A., ii, 
188. 
use of potassium hydrogen phthal- 
ate in (HENDRIxsoN), A., ii, 382. 
Anaphylaxis, nature of (ABDERHALDEN 
and Welt), A., i, 697. 
Anatase, crystallography of (JoHNsEN), 
A., ii, 257. 
Andesine from Kremsthal, 
(GrossPietscH), A., ii, 699. 
Anemolic acid, and its semicarbazone 
(ASAHINA and Fvsira), A., i, 70. 
Anemonin, synthesis and constitution of 
(AsAHINA and Fugira), A., i, 70, 
493. 
reactions of (ASAHINA and Fvsrra), 
A., i, 678. 
Anethole, polymerides of (PuxEppv), 
A., i, 48 
condensation of formaldehyde with 
(Prins), A., i, 42. 
Anhydrides, acid, preparation of (ADAMs 
and Uxicu), A., i, 386. 
action of, on alcohols containing a 
pyran ring (Fosse), A., i, 396. 
higher aliphatic, preparation and 
properties of (HoLpE and SmeL- 
Kus ; HoLpE and Tackg), A., i, 
811. 
sangietin, relation of, to barytes and 
celestine (GRAHMANN), A., ii, 440. 


Austria 


SUBJECTS. 


Anhydroanemonolic acid, and its semi- 
carbazone (ASAHINA and Fvgira), 
A., i, 679. 

Anhydroglucose p-bromophenylhydr- 
azone (FIscHER, HELFERICH, and 
OstMANN), A., i, 529. 

Anhydromethylenecitric acid, bismuth 
salt (VANINO and Mussenvs), A.,, i, 


Anilides, action of oxalyl chloride on 
(STOLLE and LuTHER), A., i, 333. 
Aniline, preparation of (Quick), A., i, 

479. 

physical constants of (KNOWLEs), A., 
i, 834. 

oxidation of (GoLpscuMInDT), A., i, 
226. 

reaction of ethyl alcohol with, in pres- 
ence of catalysts (JoHNsoN, HILL, 
and Don.tEavy), A., i, 608. 

condensation of, with hydroaromatic 
ketones (REDDELIEN and Mey»), 
A., i, 314. 

methyl stannichloride (Drvce), A., i, 
426. 

estimation of (SANDERSON and JONES), 
A., ii, 201. 

Aniline, chloro-derivatives, action of 
o-chlorobenzaldehyde on (MAYER 
and LEvis), A., i, 31. 

polynitro-derivatives, diazotisation of 
(Misstrn), A., i, 887. 

p-thiocyano-, and its thiocyanate 
(SépERBAck), A., i, 222. 

Anilines, conversion of, into cyclohexyl- 
amines by catalytic reduction (SkITA 
and BERENDT), A., i, 27. 

Aniline-m-sulphonic acid (metanilic 
acid), sulphonation of (OLIVIER), A., 
i, 543. 

Aniline-2:4:6-trisulphonic acid, and its 
salts (OLIVIER), A., i, 303 

4-Anilinoanthraquinone, chlorohydroxy- 
and hydroxy- (ULLMANN and Con- 
ZETTI), A., i, 489. 

3’-Anilino-2’:5’ :3:5:6-pentachlorodi- 
benzoquinonylaniline (Brass 
Papp), A., i, 399. 

1-Anilino-2:5-diethylpyrrole (Bats), 
A., i, 568. 

a-Anilino-y-dimethylaminoisopropy] al- 
cohol, and a-m-nitro- (FouRNEAU and 
RaneEpo), A., i, 672. ; 

8-Anilinodimethylaniline, 4:6-dinitro- 
(van Duin and vAN LENNE?), A., |, 
156. 

a-Anilinoethylanisole (JAEGER), A., |, 
835. 


and 


7-Anilinomenthone (REDDELIEN and 
Meyy), A., i, 315. 

7-Anilinomenthoneanil (REDDELIEN and 
Meyy), A., i, 315. 
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Anilinomethylenecamphor, p-amino-, 
and a- and B-p-nitro- (Rupr, SEI- 
BERTH, and KussMAUL), A., i, 238. 

5(4)-Anilinomethyl-4(5)-methylglyoxal- 
ine, 5(4)-p-amino-, and its salts (GERN- 
e@ross and Nast), A., i, 183. 

$ Amlino-5-methylisooxazole and 3-p- 
bromo- (WORRALL), A., i, 501. 

2-Anilinothiolanthraquinone (FRIkEs, 
ScuHtURMANN, and Ross), A., i, 166. 

Anils (Schij’s bases), catalytic decom- 
position of (REDDELIEN), A., i, 316. 

Animals, formation ofthiocyanic acid in 

(DEzANI), A., i, 345, 405. 

marine, occurrence of copper in (RosE 
and Bopansky), A., i, 909. 

Animal tissues, distribution of iron in 

(JONES), A., i, 909. 

estimation of arsenic in (GAUTIER), 
A., i,. 263. 

estimation of iodine in (KENDALL, 
Pucu, RIcHARDSON, and ForREs; 
KENDALL and Ricuarpson), A., ii, 
631. 

Anisic acid, p-bromophenacyl ester 
(JUDEFIND and RErp), A., i, 481. 

Anisic acid, m-amino-, aminoethy] ester, 

and its hydrochloride (W1LDMAN), 
A., i, 162. 
thio-, and its potassium salt (BLocu 
and BERGMANN), A., i, 548. 
a-o-Anisidino-y-dimethylaminozsopropyl 
alcohol (FourNEAU and RANEDO), A., 
i, 672. 

Anisole (phenyl methyl ether), compound 
of, with mercuric acetate (MANCHOT 
and BéssENECKER), A., i, 780. 

Anisole, ¢rinitro-, reactions of (GIUVA 
and CHERCHI), A., i, 99. 

Anisoyl di-, fri-, and ¢etra-sulphides 
(BLocu and BERGMANN), A., i, 548. 
Anisylidenediacetophenone, and its di- 

semicarbazone (DILTHEY and Tav- 
CHER), A., i, 323. 
9-Anisylidenefluorene 
LiTz), A., i, 605. 
4-p-Anisyl-5-methy1l-4:5-dihydro-oxa- 
zole, 2-amino- (TAKEDA and Kuropa), 
A., i, 228. 

a-p-Anisylpropylamine, 8-hydroxy-, and 
its hydrochloride and copper derivative 
(TAKEDA and Kuropa), A., i, 228. 

p-Anisylserine. See 8-p-Methoxyphenyl- 
propionic acid, a-amino-8-hydroxy-. 

Annual General Meeting, T., 416. 

Anodes, lead, corrosion of, in electro- 
lysis of sodium hydroxide (Brown, 
HENKE, and Smirn), A., ii, 526. 

Anodic polarisation (Smits, LA BAsTIDE, 
and VAN DEN ANDEL), A., ii, 8; 
(Smits, LA Bastrpg, and DE Crauw), 
A., ii, 157. 
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picrate (SrEG- 
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SUBJECTS, 


Antagonism of ions in physiological 
fluids (NEUSCHLOsz), A., i, 698. 
Anthocyanins (RosENHEIM), A., i, 467. 
tinctorial properties of (EVEREST and 
HALtt), A., i, 70. 
butyl alcohol as a solvent for (RosEN- 
HEIM), A., i, 321. 
of the beet-red group, occurrence and 
reactions of (Kryz), A., i, 515. 
Anthophyllite, optical properties of 
(Bowen), A., ii, 627. 
Anthracene (MEYER and SANDER), A., i, 
745 ; (Meyer and ScHLéssEr), A., 
i, 746 ; (MEYER), A., i, 747. 
constitution of (v. AUWERs), A., i, 
540. 
1:4:9:10-Anthradiquinone, 3-mono- and 
2:3-di-bromo- (DIMROTH, FRIEDMANN, 
and KAMMERER), A., i, 444. 
Anthranilic acid, 3-nitro-, preparation of 
(JAMES, KENNER, and STUBBINGs), 


Anthranol, manufacture of (PERKIN), 
., i, 836. 
ethyl ether (MEYER and ScHLOssER), 
A., i, 747. 
methyl ether, and 10-bromo- and 10- 
chloro- (MEYER and ScHLOssEk), 
A., i, 747. 
1:9-Anthranyiene, esters of (MEYER and 
SANDER), A., i, 745. 
Anthrapurpurin, hydroxy-, 2:7-diacetate 
(DimroTH, FRIEDMANN, and KAm- 
MERER), A., i, 444. 
Anthraquinol, 1-mono-, and 1:4-di-hydr- 
oxy- (MEYER and Sanper), A,, i, 746. 
Anthraquinone, amino-derivatives, ac- 
tion of o-chlorobenzaldehyde on 
(MAYER and Levis), A., i, 31. 
1:3-dibromo-, 3-nitro-l-amino-, and 
1:3-dinitro- (Duar), T., 1002. 
bromohydroxy-, chlorobromoamino-, 
and hydroxythiol-derivatives, and 
their salts (Fries and ScntrMany), 
A., i, 167. 
bromothiol-, chlorothiol-, and thiol- 
derivatives, and their derivatives 
(Frigs and Scuiirmann), A., i, 
166. 
chloroaminohydroxy-, chlorohydroxy, 
and dihydroxy-derivatives (ULL- 
MANN and Conzett1), A., i, 488. 
2:4-dichloro-1-hydroxy-, and 2:3:4- 
trichloro-l-hydroxy- (Fries and 
AUFFENBERG), A., i, 236. 
hydroxy-derivatives, metallic deriva- 
tives of (CRossLEyY), A., i, 169. 
acetylation of (DimroTH, FRIEDE- 
MANN, and KAMMERER), A., i, 
443. 
reduction of (Mryzr and SANDER), 
A., i, 745. 
37 
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Anthraquinone, 1-hydroxy-, reactions of 
(ScHoit, ScHwINGER, and DiscHEN- 
DORFER), A., i, 169. 

Anthraquinone-2:1-acridone, 4-hydroxy- 
(ULLMANN and CownzertTi), A., i, 
489. 

4-8-Anthraquinone-1-8-anthraquinonyl- 
3-methyl-5-pyrazolone (SAUNDERS), 
T., 1269. 

8-Anthraquinoneazoacetoacetic acid, 
ethyl ester (SAUNDERS), T., 1271. 

4-8-Anthraquinoneazo-3-methyliscox- 
azolone (SAUNDERS), T., 1272. 

4-8-Anthraquinoneazo-3-methyl-5-pyr- 
azolone (SAUNDERS), T., 1270. 


Anthraquinone-1-azo-8-naphthol, 2- | 


nitro- (Duar), T., 1003. 

4-8-Anthraquinoneazo-1-8-naphthyl-3- 
ee (SAUNDERs), T., 
1271. 


Anthraquinone-l-carboxylic acid, pre- 
paration of (PrrKIN), T., 706. 

Anthraquinone-l-sulphenic acid, 4- 
amino-, potassium salt (Frizs and 
ScnttRMANnN), A., i, 169. 

2-Anthraquinonesulphenio anhydride 
(Frizs, ScHURMANN, and Ross), A., 
i, 166. 

1-Anthraquinonesulphinic acid, 4- 
amino-, and its potassium salt (FRIES 
and ScHURMANN), A., i, 169. 

Anthraquinone-1-sulphonic acid, chloro- 
amino-, hydroxy-, and nitrohydroxy- 
derivatives and their salts (FRIEs 
and ScHiiRMANN), A., i, 168. 

1:1’-Anthraquinonylaminoanthraquin- 
one-2-aldehyde (MAyYzR and Levis), 
A., i, 33. 

1-Anthraquinonylaminobenzaldehyde, o- 
5-chloro- (MAYER and Levis), A., i, 
$2. 

N[Anthraquinonyl-4]-anthranilic acid, 
l-hydroxy-, and its acetyl derivative 
(UttmMANN and Conzetri), A., i, 
489. 

1-Anthraquinonyl ethyl sulphoxide 

(Fries and ScnHtrmaNny), A., i, 
167. 
methyl sulphoxide, 4-amino- (FRrzs 
and ScuiirMann), A., i, 169. 
o- and p-nitrobenzyl sulphides (FRizs 
and ScHtrMANN), A., i, 167. 
resorcy! sulphide, and 4-amino-(FRIEs 
and ScHURMANN), A., i, 167. 
1-y-Anthraquinonyl-3-methyl-5-pyr- 
azolone (SAUNDERS), T., 1268. 
2-Anthraquinonylxanthic acid, ethyl 
ester (Frigs, ScHURMANN, and Ross), 
A., i, 166. 

Anthrax, toxicity of phenol with sodium 
chloride towards (Lemon), A., i, 
917. 
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Anthrone, 9-bromo-1-hydroxy-, and 1:9- 
dihydroxy- (MEYER and SANDER), 
A., i, 746. 

Antigens (LANDSTEINER), A., i, 260, 
693. 

Antimony, spectrum of, in a magnetic 
field (VAN DER Harst), A., ii, 
140. 

ultra-violet spark spectrum of (L. and 
E. Buiocg), A., ii, 719. 

magnetic susceptibility of (IsNARDI 
and Gans), A., ii, 352. 

crystalline structure of (JAMES and 
TUNSTALL), A., ii, 548. 

‘bromination of, in ether (RAYNAUD), 
A., ii, 495. 

Antimony alloys with selenium (P£1a- 
BON), A., ii, 438. 

Antimony compounds, toxicity of 
(VorcTuIN, SmitH, CRANE, WRIGHT, 
and CoNnNELL), A., i, 792. 


| Antimony triiodide, metastability of 


(CoHEN and Brutns), A., ii, 625. 
oxyiodides (VouRNAZOs), A., ii, 437. 
trisulphide, black (pz Bacuo), A.,, ii, 

183. 
pentasulphide (KircuHoF), A., ii, 693. 

Antimony organic compounds :— 
with tartaric acid (BLANCHETIERE), 

A., i, 529. 
iodocyanides (VourNaAzos), A., ii, 

437 


Antimony detection, estimation, and 
separation :— 
bibliography of the 
(DaR.ino), A., ii, 512. 
detection of (Cuno), A., ii, 506. 
estimation of, in alloys with lead 
(BERTIAUX), A., ii, 710. 
separation of tin and (Kuiine and 
ASSIEUR), A., ii, 452. 

Antipyrine  (1-phenyl-2:3-dimethyl-5- 
pyrazolone), equilibrium of, with 
benzoic acid (KREMANN and 
Markt), A., i, 570. 

action of, with mercurous chloride 
(PapDERI), A., i, 94. 
disulphide (v. Konex), A., i, 880. 
detection of, in pyramidone (SANCHEZ), 
A., ii, 456 ; (Escaicn), A., ii, 644. 
Aphthitalite from California (FosHae), 
A., ii, 381. 
Apigenin triethyl 
(PERKIN), T., 699. 
Apples, odorous constituents of (PowER 
and CuEsNv7), A., i, 653. 
d-Arabinose, hydrazones of (FISCHER, 
BERGMANN, and Scuorre), A., i, 421. 
l-Arabinose-m-tolylhydrazone (VAN DER 
Haar), A., i, 290. 
l-Arabonic acid, derivatives of (VAN 
Martz), A., i, 593. 


analysis of 


ether, salts of 
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Arachidic acid, menthyl ester and 
phenylhydrazide (Bravuns), A., i, 621. 

Arachin, effect of proline and lactalbu- 
min on the biological value of (SuRE), 
A., i, 785. 

Aragonite, deposit of, from sea water 

(WELLs), A., ii, 432. 
from Japan (WATANABE, KAWAKITA, 
and Osuima), A., ii, 497. 
Araliacew, chlorogenic acid in leaves of 
(VAN DER Haar), A., i, 358. 
Arbusterol, and its derivatives (SAN1), 
A., i, 385. 

Argentic acid. See under Silver. 

Arginine dipicrate (HucounENg and 
FLORENCE), A., i, 250. 

estimation of (KOEHLER), A., ii, 647. 

estimation of nitrogen in (HoLM), A., 
ii, 330. 

separation of histidine from (KossEL 
and EpLBACHER), A,, ii, 784. 

Argon, atomic weight of (vAN LAArR), 

A., ii, 90. 

spectrum of (NissEN), A., ii, 140. 

effect of an electric field on the 
spectrum of (BérrcHER and Tuc- 
ZEK), A., ii, 206. 

scattering of light by (RAYLEIGH), 
A., ii, 574. 

measurement of the luminous intensity 
diffused by (CABANNEs), A., ii, 722. 

ionisation potential of (FouND), A., 
ii, 661. 

ionisation and resonance potentials of 
(RENTSCHLER), A., ii, 524. 

critical electron velocities for the ioni- 
sation and radiation in (HoRTON and 
Daviss), A., ii, 215. 

cathode fall in (PARANJPE), A., ii, 
279. 

magnetic susceptibility of (Song), A., 
ii, 222. 

heat of vaporisation and density of 
(CROMMELIN), A., ii, 248. 

molecular constitution and vapour 
pressure of, and of its mixtures with 
nitrogen (DoLEZALEK), A., ii, 32. 

Aribine, identity of harman with (SPATH), 

A., i, 327. 

Aromatic compounds, energy of atomic 
linkings in (Vv. STEGER), A., ii, 
735. 

introduction of the chloromethyl group 
into the nucleus of (STEPHEN, SHORT, 
and GLADDING), T., 510. 

substitution of halogens in (RosEn- 
MUND and Struck), A., i, 44. 

Arsanilic acid. See Phenylarsinic acid, 

p-amino-. 

Arsenic, absorption spectrum of (Mc- 

Lennan, YounG, and IreTon), A., 
ii, 459, 
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Arsenic, ultra-violet spark spectrum of 


(L. and E. Biocn), A., ii, 719. 
electrolytic potential and overvoltage 
of (Marquis), A., ii, 617. 


Arsenic compounds, action of phosphorus 


haloids with (SEN), A., ii, 308. 
toxicity of (VoRGTLIN, SMITH, CRANE, 
Wricnt, and ConneLt), A., i, 
792. 
excretion of, in the animal organism 
(JOACHIMOGLU ; SALKOwSK]I), A., 
i, 510. 


Arsenic trichloride, preparation of (MIL- 


LIGAN, Baupg, and Boyp), A., 
ii, 372. 
vapour pressures of (BAXTER, BEz- 
ZENBERGER, and WILsoN), A., ii, 
531. 
compounds of, with acetylene (Da- 
FERT), A., i, 18. 
action of Grignard reagents on 
(Matsumiya), A., i, 777. 
estimation of, in mixtures with 
phenyldichloroarsine, dipheny]- 
chloroarsine, and triphenylarsine 
(FLEvRY), A., ii, 642. 
trihydride, preparation of organic de- 
rivatives of (Jos and GurInort), 
A., i, 602. 
thiocyanates of (STEINKOPF and 
Mize), A., i, 587. 
trioxide, vapour pressure of, in sul- 
phuric acid solution (ScHwERs), 
A., ii, 247. 
oxidation of, in presence of ferrous 
sulphate (Grre), A., ii, 544. 
action of, on sulphur organic com- 
pounds (Herzoe), A., i, 502. 
use of, in volumetric analysis (DE 
Bacuo), A., ii, 188; Glameash 
A., ii, 701. 
Arsenious acid, reversible oxidation 
of (MaTiIGNon and LrEcanv), A., 
ii, 372. 
action of iodine on, and its phenyl 
derivatives (FLEURY), A., i, 578. 
effect of, on growing tissues (CoBET), 
A., i, 278. 
standardisation of, by means of 
standard sulphuric acid (BExti- 
AUX), A., ii, 554. 
Arsenious compounds, action of phos- 
phorus haloids with (SEN), A., 
li, 308. 
estimation of (DEBOURDEAUX), A., 
ii, 770. 
estimation of, iodometrically (FLEv- 
ry), A., ii, 448. 
Arsenates, detection of, colorimetric- 
ally (DEenicés), A., ii, 770. 


Arsenic ¢risulphide, coagulation of hydro- 


sols of (MUKHERJEE), T., 350. 
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Arsenic organic compounds (McKENzIE 
and Woop), T., 406; (Burrows 
and TuRNER), T., 1873; (PopE and 
TURNER), T., 1447. 

aromatic (MoRGAN and VININe), T., 
777; (JAcopsand HEIDELBERGER), 
A., i, 107, 108, 110, 111, 114, 
116, 117; (Binz, Bauer, and 
HALLSTEIN), A., i, 401 ; (JAcoss, 
Brown, HEIDELBERGER, and 
Pearce), A., i, 402; (MounEy- 
RAT), A., i, 579; (Marsumiya), 
hg i, 877. 

Arsenious aryl haloids, preparation 

of (Pork), A., i, 578. 
estimation of arsenic in (RoGERs), A., 
ii, 265. 

Arsenic acid, catechol compound, and 
its salts (WEINLAND and HEtnz- 
LER), A., i, 778. 

compound of pyrogallo] with (Sonn), 
= . 
ea detection, estimation, and separa- 
tion :— 
detection of (Cuno), A., ii, 506. 
detection of, in organic compounds 
(GANASSINI), A,, ii, 51. 

detection of, in salvarsan (Uz), A., ii, 
266. 

detection of, in sulphur (H. 8S. and 
M. D. Davis), A., ii, 448. 

estimation of (EvANs), A., ii, 125. 

estimation of, in small quantities (VAN 
Ruy), A., ii, 191; (ScHERINGA), 
A., ii, 506. 

estimation of, electrometrically, in 
arsenicals (ROBINSON and WINTER), 
A., ii, 635. 

estimation of, volumetrically (GREEN), 
A., ii, 634. 

estimation of, in organic compounds 
(Rogers), A., ii, 265. 

estimation of, in sulphuric acid 
(Kour), A., ii, 507. 

estimation of, in tin (VALLERY), A., 
ii, 125. 

estimation of, in living tissues (Gav- 
TIER), A., i, 263. 

estimation of, and its separation from 
other metals (STRECKER and RIEDE- 
MANN), A., ii, 51. 

Arsenobenzene, 3:3’-diamino-4:4’-dihy- 
droxy-, copper and silver chlorides 
(Binz, Bauer, and HALLSTEIN), 
A., i, 402. 

diaminodihydroxy-, dihydrochloride, 

sodium derivative(SuzuK1), A.,i,579. 

Arseno-metallic compounds, structure of 

(Karrer), A., i, 196. 

p-Arsenophenoxide, 3:5:3’:5’-tetrabromo-, 

disilver compound (Brnz, BAUER, and 

HALLSTEIN), A., i, 402. 
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Arsinic acids, mobility and space-filling 
of ~y of (LoRENz and ScHMIpT), A., 
i, 897. 

Arsinic acids, electrical conductivity of 
(LorENz and Scumipt), A., ii, 
465. 

aromatic, preparation of (Mounry- 
RAT), A., i, 579. 
diazo-synthesis of (ScumiprT), A., i, 
897. 


derived from guaiacol and veratrole 
(FARGHER), T., 865. 

(p-Arsinic acid)-phenoxyacetic acid, 
amides, anilides, and methyl ester of 
(Jacoss and HEIDELBERGER), A., i, 
118. 

Arsphenamine. See Salvarsan. 

Artemisin, and its /-isomeride and their 
salts and derivatives (BERTOLO), A., 
i, 444. 

Artichoke, inulin in tubers of (Coty), 

A., i, 358. 
globe, inulin in (OKEY and WILLIAMs), 
A., i, 702. 

Arylamines, preparation of methyl 
derivatives of (MAILHE), A., i, 542. 
Arylanthranils, constitution of (HELLER 

and Laurn), A., i, 181. 

Arylazoglyoxalines, orientation of 
(FarGHeEr), T., 668. 

N-Arylsulphonyl-N-alkylaminoaryl 
esters, preparation of esters of (REBER 
and Sregwart), A., i, 308. 

Asparagine, compounds of, with metallic 
salts (BERNARDI), A., i, 293. 

compounds of, with calcium haloids 
(OxupaA and Fusrwaka), A., i, 150. 

function of, in plants (RAVENNA and 
BosINELL!), A., i, 600. 

action of Bacillus fluorescens lique- 
Jaciens on (BLANCHETIERE), A., i, 
700. 

Asparagylaspartic acid, synthesis (Rav- 
ENNA and BosINeELui), A., i, 150; 
(RAVENNA), A., i, 373. 

Aspartic acid, dipeptide of, and its 
formation from asparagine (RAVENNA 
and BosINnELLI), A., i, 600. 

l-Aspartic acid, brucine and strychnine 
salts (DAKIN), A., i, 295. 

Aspergillin, extraction, properties and 
composition of (HuGouNENQ and 
Fiorence), A., i, 625. 

Aspergillus niger (Sterigmatocystis nigra), 
constituents necessary for culture of 
(JAVILLIER), A., i, 267. 

enzyme formation with (v. EULER and 
ASARNOJ), A., i, 701. 

influence of potassium salts on the 
growth of (MoLLIARD), A., i, 465. 

utilisation of a-methylglucoside by 
(Dox and Roark), A., i, 466. 
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Aspergillus niger, formation of oxalic 
acid by (RaisTrick and CLark), A., 
i, 352. 

Aspergillus oryze, amylolytic action 
of diastase of (WAKsMAN), A., i, 
339. 

influence of calcium salts on the 
enzyme of (Kira), A., i, 207. 

Asperula odorata, glucoside from, which 
yields coumarin (BouRQUELOT and 
HenrissEy), A., i, 586. 

Aspidinol, synthesis of (KARRER and 
WipMER), A., i, 441. 

Aspirin. See o-Acetoxybenzoic acid. 

Assimilation, theories of (WoxkeER), A., 
i, 354; (K6GEL), A., i, 355. 

Asymmetric compounds, synthesis of 
(ERLENMEYER), A., i, 45; (WEISS), 
A., i, 555. 

Asymmetry, effect of, on crystal structure 
(BARKER and Porter), T., 1303. 

Atmosphericair, composition of (KRocH), 
A., ii, 29. 

origin of radioactive products in 
(Boncarps), A., ii, 277. 

magnetic susceptibility of (Sons), A., 
ii, 222. 

density of (LEpuc), A., ii, 245. 

liquefaction of, in relation to the 
equation of state (VAN LiEmp?), A., 
ii, 588. 

solubility of, in water (ADENEY and 
BeEcKER), A., ii, 686. 

radiation in explosions of hydrogen 
and (Davip), A., ii, 731. 

ignition of mixtures of methane and 
(Mason and WHEELER), T., 36, 
1227 ; (WHEELER), T., 903. 

of coal mines, methods of testing 
(BECKMANN and SreEc.icH), A., ii, 
512. 

Haldane apparatus for analysis of 
(FREDERICK), A., ii, 768. 

expired, estimation of acetone in 
(HuspBaArp), A., ii, 640. 

estimation of acetylene in (ARNOLD, 
MOLLNEY, and ZIMMERMANN), A., 
ii, 518. 

estimation of carbon monoxide in 
(Lams and Larson), A., ii, 126. 

estimation of helium and hydrogen 
in (McLENNAN and ELworrny), 
A., ii, 508. 

Atmospheric electricity. 
Electricity. 

Atoms, structure of (GrHRCKE), A., ii, 
241, 610; (Wo.tFF), A., ii, 242; 
(Harkins), A., ii, 479, 745; 
(RutHERForD), A., ii, 541 ; (H1Ns- 
BERG), A., ii, 748. 

structure and constitution of (BER- 
THOUD ; KriRcHHOF), A., ii, 24. 


See under 
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Atoms, constitution and configuration 
of (KOHLWEILER), A., li, 610, 
744. 

structure of, and the theory of spectra 
(DESLANDREs), A., ii, 69 
and Réntgen ray spectra (SMEKAL), 
A., ii, 654. 
and the periodic Jaw (AUREN), A., 
ii, 106. ° 
presence of electric fields on the 
surface of (StarK), A., ii, 25. 
disruption of, by a-rays (FULCHER), 
A., ii, 406. 
forces between (PoLANy1), A., ii, 367 ; 
(KossEL), A., ii, 681. 
in solids, forces between (WYCKOFF), 
A., ii, 25. 
conditions of stability of (DE WIs- 
NIEWSKI), A., ii, 609. 
dimensions of (LANDE), A., ii, 540; 
(RANKINE), A., ii, 679. 
numerical relations between the linear 
dimensions of (Prerucct!), A., ii, 
300. 
formation of molecules from (TEUDT), 
A., ii, 25. 
arrangement of, in crystals (BRAGG), 
A., ii, 537. 
rearrangements 
A., i, 45. 
intermolecular change of place of 
similar (vy. Hrvesy and ZECcH- 
MEISTER), A., ii, 278. 
radioactive, model of (TeRADA), A., 
ii, 104. 
Atomic linkings, energy of, in carbon 
compounds (FAJANs), A., ii, 354; 
(v. STEIGER), A., ii, 355, 735. 
Atomic nucleus, radioactive disintegra- 
tion of the (WotFF), A., ii, 366. 
Atomic numbers (CoL.Ins), A., ii, 106. 
relation between spectra and (PauL- 
son), A., ii, 457. 

and volumes, relation between melting- 
point and (Ono), A., ii, 680. 

and weights, relation between (MIALL), 
A., ii, 610. 

Atomic refraction. See Refraction. 

Atomic weight of argon (VAN LAAR), 
A., ii, 90 

of barium (BrLEck1), A., ii, 366. 

of bismuth (H6n1escHmIp 
BIRCKENBACH), A., ii, 549, 694. 

of boron (SMITH and VAN HAAaGEn), 
A., ii, 247. 

of fluorine (Motes and BatveEcas), 
A., i, 283; (SmirH and VAN 
HAaGEN), A., ii, 247. 

of helium (vAN LAAR), A., ii, 90. 

of hydrogen (vAN Laar), A., ii, 90; 
(Biteck}), A., ii, 365. 

of iron (BILEcK!), A., ii, 41. 


of (ERLENMEYER), 


and 
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Atomic weight of lead from a radio- 
active mineral (RicHARDs and SAME- 
SHIMA), A., ii, 434. 

of phosphorus (BriEck1), A., ii, 365. 

of radio-lead (pE BALLoRE), A., ii, 
375. 

of samarium (OWENs, BALKE, and 
KkEMERs), A., ii, 316. 

of scandium (MEyvErR and Scuwete), 
A., ii, 37. 

of silicon (BAXTER, WEATHERILL, and 
Homes), A., ii, 487. 

of sulphur (WovuRTzEL), A., ii, 590. 

of thulium (JAMEs and SrEewakrt), 
A., ii, 759. 

of tin (BAxTER and STARKWEATHER), 
A., ii, 436; (BrRAUNER and Kre- 
PELKA ; KREPELKA), A., ii, 437. 

Atomic weights, report of the Inter- 

national Committee on, T., 885. 

report of the Committee on (BAXTER), 
A., ii, 301. 

table of, T., 888. 

relationship of (ONo), A., ii, 240. 

numerical relations of (JANDRIER), 
A., ii, 747. 

periodicity of (Fruriz), A., ii, 
303, 540, 749; (CoLuINs), A., ii, 
303. 

and numbers, relations 
(MIALL), A., ii, 610. 

derivation of, from vapour density 
(Mancuort), A., ii, 241. 

derived from hydrogen (Lorine), A., 
ii, 365. 

integral values of (CoLLINs), A., ii, 
26, 

values of, relative to oxygen (BILECK!), 
A., ii, 26. 

Atractylin, decomposition of, in the 
animal organism (Pirini), A., i, 

5. 

dl- and 1-Atrolactinic acids. /-menthyl 
esters, and their hydrolysis (McK EN- 
ziz and Wren), T., 686. 

Atropine, detection of (GuERBET?), A., ii, 
517. 

Aurithiocyanates (BsERRUM and Kir- 
SCHNER), A., i, 375 

Aurothiocyanates (ByserRuUM and Kir- 
SCHNER), A., i, 376. 

Avogadro number, determination of the 
(v. SzenT-Gy6Orey1), A., i, 611. 

Axinite from Japan (Hosurna), A., ii, 
499. 

6-Azido-1-naphthol-3-sulphonic _acid, 
salts of (K6nic and Hater), A., i, 
731. 

Azines (GerHArpr), A., i, 766. 

Azobenzene, p-amino-, condensation of, 
with aldehydes or ketones (REDDE- 
LIEN), A., i, 337. 


between 
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Azobenzene-4:4’-disulphonic acid, 
2:2’:5:5’-tetrachloro-, sodium salt 
(CROWELL and RatrorpD), A., i, 
378. 

Azo-compounds, hydroxy-, electrolytic 
reduction of (PuxEDDU), A., i, 887. 
Azocumene. Sce 2:3:5:2’:3’:5’-Hexa- 

methylazobenzene. 

Azodurene (GOLDSCHMIDT), A., i, 228. 

Azonium compounds, substituted qua- 
ternary, containing an asymmetric 
nitrogen atom (S1nGH), T., 1202. 

Azoproteins, precipitin reaction of 
(LANDSTEINER), A., i, 260. 

Azopyrazolones (SAUNDERS), T., 1264. 

Azotoluene, dinitro- (KENNER and 
PaRKIN), T., 857. 

Azoxybenzene, o-amino-, and its acetyl 
derivative (CUSMANO), A., i, 887. 

1-Azoxybenzene, 3-mono- and 3:5-di- 
nitro- (MEISENHEIMER and SwmoL- 
NIKOV), A., i, 334. 

2:2’-Azoxydiphenylmethane, 4:4’-di- 
amino-, and its dihydrochloride 
(Kino), T., 992. 


Bacilli, paratyphoid, action of, on the 
fermentation of lactose by Bacillus 
coli (T. and D. E. Smiru), A., i, 
912. 

Pfeiffer, production 
(RHEIN), A., i, 912. 
tubercle, chemical composition of 
(Goris), A., i, 582, 793. 
fats of (AGULHON and Frovurn), A., 
i, 462. 

Bacillus anthracis, fermentation of sugars 
by (Lemoicne), A., i, 348. 

Bacillus coli communis, fermentation of 

dextrose by (Grey), A., i, 699. 
fermentation of lactose by, in presence 

of paratyphoid bacilli (T. and D. 

E. SmitH), A., i, 912. ; 

Bacillus fluorescens liquefaciens, action 
of, on amino-acids (BLANCHE- 
TIBRE), A., i, 461. 

action of, on asparagine (BLANCHE- 
TIBRE), A., i, 700. 

Bacillus granulobacter pectinovorum, fer- 
mentation of starch by (SPEAKMAN), 
A., i, 405. 

Bacillus prodigiosus, fermentation of 
sucrose by (LEMOIGNE), A., i, 122. 
Bacillus proteus, action of, on d!-phenyl- 
alanine (AMAtsu and Tsups1), A., |, 

581. 

Bacillus subtilis, influence of magnesium 
salts on the respiration of (BROOKS), 
A., i, 462. 


of indole by 
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Bacillus subtilis, utilisation of nitrogen 

by (AvuBEL), A., i, 700. 
action of, on d/-phenylalanine (AMA- 
Tsu and Tsups1), A., i, 581 ; 
Bacteria, action of salts and ions on 
(EISENBERG), A., i, 916. 
metabolic action of (VERzAR and 
Boece), A., i, 792. 
production of acetaldehyde by (PETER- 
SON and FReEp). A., i, 911. 
action of, with different carbohydrates 
(ScHMIT-JENSEN), A., i, 699. 
catalase from (JAcoBy), A., i, 205. 
fermentation by (FrEep, PETERSON, 
and DavENporT), A., i, 512. 
decomposition of histidine by (Ratr- 
STRICK), A., i, 348. 
action of, on hydrocarbons (Tausz 
and Peter), A., i, 911. 
action of selenium and tellurium com- 
pounds on (JOACHIMOGLU), A., i, 
793. 
synthesis of tryptophan by (LociE), 
A., i, 912. 
colour changes produced by, in tyro- 
sine solutions (VENN), A., i, 
461. 
alkali-forming, in milk (AYERS, Rupp, 
and JoHNsoN), A., i, 122. 
lactic acid, acidity conditions of 
(SVANBERG), A., i, 205. 
nitrifying, respiration of (MEYER- 
HOFF), A., i, 348. 
putrefactive, proteins of (SALKOWSKI), 
A., i, 699. 
soil, effect of calcium and iron salts on 
the activity of (GREAVEs), A., i, 
793 
‘conversion of cyanamide into carb- 
amide by (Maz, ViLa, and 
LEMOIGNE), A., i, 123. 
decomposition of vanillin by (Ron- 
BINS and LaTHrop), A., i, 265; 
(Ropsins and Massgy), A., i, 
913. 
Backstrémite (AMINOFF), A., ii, 439. 
Ballo-electricity (TRAUBE), A., ii, 527. 
of amphoteric substances (C. and J. 
CHRISTIANSEN), A., i, 893. 

Barium, atomic weight of, in relation 
to that of silver (BILECK!), A., ii, 
366. 

spectrum of (SAUNDERS), A., li, 522. 
absorption spectrum of, in the electric 
furnace (Kine), A., ii, 522. 

Barium bromide and chloride, crystallis- 
ation of, with radium bromide, 
and chloride respectively (SCHOLL), 
A,, ii, 408. 

chloride, electrical conductivity of, 
in mixtures of pyridine and water 
(GuosH), T., 1390, 
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Barium nitrate, electrolytic reduction of 
(WENGER and LusBomirRskK]), A., ii, 
33. 

peroxide, effect of, on the decomposi- 
tion of metallic oxides by heat 
(HEDVALL and v. ZWEIGBERGK), 
A., ii, 35. 

sulphate, precipitated, structure of 

(OpEN), A., ii, 675. 
detection of (DENIG#s), A., ii, 557. 
sulphide, action of water on (TERRES 
and BrRicKNER), A., ii, 252. 

Barium, detection of, microchemically, 

with iodic acid (DENIGis), A., ii, 388. 

Barley, nutritive value of proteins of 
(OSBORNE, MENDEL, and WAKE- 
MAN), A., i, 404. 

germinated, enzymes of (MAESTRINI), 
A., i, 273, 413. 

Barytes, relation of, to anhydrite and 
celestine (GRAHMANN), A.,_ii, 440. 

plumbiferous, from Japan (OHASHI), 
A,, ii, 549, 

Base C,H,N and its salts, from Ay- 
dibromo-a-aminopropane (ABDER- 
HALDEN and Paquin), A., i, 597. 

C,;H,NBr,, and its salts and deriva- 
tives, from fy-dibromo-a-amino- 
propane (ABDERHALDEN and Pa- 
QUIN), A., i, 596. 

Cy2H,,0,N, from camphorquinone- 
cyanohydrazone and sulphuric acid 
(ForsTErR and SAVILLE), T., 758. 

Cy3H.,02,N, from camphorquinone- 
cyanohydrazone and _ hydrochloric 
acid (ForsTER and SAVILLE), T., 
757. 

C,,H,,;0N and its salts, from reduc- 
tion of julolidine methochloride 
(v. BRAUN and NEuMANY), A., i, 
88. 

Cy2H;;0,N and its salts, from re- 
duction of aminomethylenecamphor 
by aluminium amalgam (RuPeE and 
KussMAvL), A., i, 623. 

Bases, hydroxyl-ion concentration in 
various (THoMAs), A., ii, 418. 

inorganic sparingly soluble, determin- 
ation of the strength of (VESTER- 
BERG), A., ii, 113. 

organic, estimation of, volumetrically 
(ForEMAN), A., ii, 564. 

weak, neutralisation of, with weak 
acids (KoLTHOFF), A., ii, 628. 

Basking-shark. See Cetorhinusmaximus. 

Bean. See Glycine hispida maxim. 

Chinese velvet. See Stizolobium 
niveum. 

Georgia velvet. See 
deeringianum. 

navy. See Phaseolus vulgaris, 

soja. See Soja-bean. 


Slizolobium 
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Beans, estimation of hydrocyanic acid 
in (CzAPsKI), A., ii, 566. 

Beckmann rearrangement (KuHARA and 
KaAsHIMA), A., i, 314. 

Beef, raw, antiscorbutic properties of 
(DutcHEerR, PIERSON, and DIEsTER), 
A., i, 648. 

Beer, titration of, with surface-active 
substances as indicators (WINDISCH 
and Drerricn), A., ii, 777. 

Bees, poison of. See Poisons. 

Benzaldehyde, manufacture of (ApPEL- 

BAUM), A., i, 58. 

electrochemical oxidation of (FICHTER 
and Unt), A., i, 234. 

Benzaldehyde, o-chloro-, action of, on 

chloroanilines, aminofluorenes, and 
aminoanthraquinones (MAYER and 
Levis), A., i, 31. 

3:5-dihydroxy-, and its p-nitrophenyl- 
hydrazone and _ semicarbazone 
(MavuTHNER), A., i, 743. 

o-nitro-, phytochemical reduction of 
(Norp), A., i, 583. 

2-nitro-4-cyano-, and its derivatives, 
(Retcu and Lenz), A., i, 255. 

Benzaldehydecholeic acid (WIELAND), 
A., i, 368. 

anti-Benzaldoxime 0-methyl 
(TRAUBE, OHLENDORF, and ZANDER), 
A., i, 718. 

Benzaldoxime, 3:5-dibromo-o- and 
hydroxy-, and 2:4-dinitro-, and their 


ether | 


-p- 


acetyl derivatives (WENTWORTH and | 


Brapy), T., 1040. 


Benzalizarin, and its salts (PERKIN), T., | 


702. 
Benzamide-o-sulphonic acid, and 
barium salt (‘TAVERNE), A., i, 612. 
Benzamidine, iodo- (BovuGAULT and 
Rosin), A., i, 568. 

Benzanthrone, properties of, and deriva- 
tives (PERKIN), ‘I’., 696. 
Benzanthrone, dihydroxy-. 

alizarin. 
Benzaurine-2-sulphonic acid, 3:3-di- 
hydroxy-, use of, as a polychromatic 
indicator (Morr), A., ii, 628. 
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and SPURRELL), T., 1397. 

volume change produced by mixing 
ethyl ether with (G6rz), A., ii, 583. 
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meta-position in (v. Braun and 
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SENHEIMER and SMOLNIKOV), 
335. 
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Benzenediazoxyphenylhydrazinocarb- 
imide (HELLER and MEYER), A., i, 185. 

Benzene-1:3-disulphonic acid, sodium 
salt, fusion of, with sodium hydroxide 
(PHILLIPs and GisBs), A., i, 732. 

Benzene-1:3-disulphonic acid, 5-bromo-, 
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nitrile, m-nitro- (TROGER and NoLrTE), 
A., i, 831. 

Benzenesulphonylbenzeneazoaceto- 
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4- or 6-Benzoyl 3:5-diphenyltoluene(Gas- 
TALDI!), A., i, 391. 

Benzoyleneureas. Sce Diketotetrahydro- 
quinazolines. 
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WEIN and KREMERs), A., i, 6. 

2-Benzoyl]-1-phenylceyc/opropane, 3-nitro- 
2-p-bromo-, and its isomerides and 
derivatives (KOHLER and WILLIAMs), 
A., i, 60. 

Benzoylpiperidine, V-thio- (BERGMANN), 
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the organism (THIERFELDER and 
Scuempp), A., i, 346. 

Benzoylisopropylidenebenzidine 
Riss and TuRNER), T., 1146. 

Benzoylisopropylidene glycerol, and p- 
nitro- (FiscHER, BeromMann, and 
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Benzoylisopropylidenetolidine (FERRIsS 
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(RIVIER and ScHNEIDER), A., i, 230. 
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(Macut and Suout), A., i, 839. 
action of, on proteins and enzymes 
(Jacosson), A., i, 506. 
preparation of esters of, from benzyl 
chloride (GOMBERG and BUCHLER), 
A,, i, 839. 
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Benzyl-tert.-butylisooxazoles (KOHLER 
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with (Bistrzycxr and BRENKEN), 
A., i, 616. 
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esters of (Bistrzyck1 and BREN- 
KEN), A., i, 616. 
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(LEVINSTEIN, Lrp., LEVINSTEIN, and 
BavEr), A., i, 21. 

Benzylideneaminofluorene, 2:2'-chloro- 
and 2-nitro-7-2’-chloro- (MAYER and 
Levis), A., i, 32. 

Benzylideneaniline, chloro- and chloro- 
nitro-derivatives (MAYER and LEvIs), 
A., i, 32. 
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(Lowy and Wescorr), A., i, 441. 
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oline (GRANACHER), A., i, 253. 
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(Lowy and Wescott), A., i, 441. 
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and o-nitro-, we esters (Diets and 
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composition of (DreLs and GrvUBE), 
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BERT), A., i, 441. 
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coTT), A., i, 441. 
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amine, 2-nitro-4-cyano- (ReicH and 
Lenz), A., i, 255. 

p-Benzylidenepropaldehyde, and its de- 
rivatives (RiNKEs), A., i, 323. 

5-Benzylidenerhodanine-2-anilide 
(GRANACHER), A., i, 253. 

5- Benzylidenerhodanine- -2-phenylhydr- 
azone (GRANACHER), A., i, 253. 

5-Benzylidene- 5’-rhodanylidene-2-rho- 
danine (GRANACHER), A., i, 253. 


INDEX OF SUBJECTS. 


Benzylidene-ay-tetrahydro-a-naphthyl- 
amine (RowE and LEvin), T., 1579. 
Benzylidene-m-toluidine,  2:4-dinitro- 
(Lowy and Wescorr), A., i, 441. 
Benzylidene-m-4-xylidine, 2:4-dinitro- 
(Lowy and Wescott), A., i, 441. 
Benzylmalonic acid, ethyl ester, con- 
densation of chloromethy] ether with 
(StmonSEN), T., 564. 
dianilide, diazide and hydrazides of, 
and their derivatives (Currivs, 
Mort, and SIEBER), A., i, 187. 
Benzylmethox Sa acid, and 
its salts and ethyl ester (SIMONSEN), 
T., 565. 
4-Benzyl-3-methyl-1(?)-ethyl-5-pyrazo- 
lone (CHERCHI), A., i, 448. 
Benzylmethylmalonodihydrazide (Cur- 
TIUs and CAsArR), A., i, 186. 
4-Benzyl-3-methyl-5-pyrazolone, and its 
salts and derivatives (CHERCHI), A 
i, 448. 
6-Benzylpyridazine, 
(VirGin), A., i, 503 
Benzyldithiocarbamic acid, diethyl- and 
dimethyl-ammonium salts (WERNER), 
T., 1051. 
8-Benzylthiolcrotonic acids, esters, and 
their metallic derivatives (ScHEIBLER 
and Voss), A., i, 365, 367. 
2-Benzylthiol-1- “pheny)- 4-benzylidene- 
hydantoin (JOHNSON, HILL, 
KELSEY), A., i, 682. 
—— p-tolyl ketone, dibromo- ( WEIss), 


4:5-dihydroxy- 


Benzyltrimethylmethanesulphoni acid, 
its salts and derivatives (ByGpEN), 
A., i, 647. 


Benzylxanthic acid, cobalt and nickel | 


salts (DELEPINE and Compin), A., i 
522. 

Bergaptene group, syntheses in the 
a GLATTFELDER, and WIpb- 
MER), A., i, 627. 


Betol, fusion curve of (DENECKE), A., ii, | 


10. 

Bidechlorogluco-a- and -8-chloraloses, 
and their derivatives (HANRIOT and 
Kune), A., i, 147. 

Bile, acids of (ScHENCK), A., i, 

(BorpEcKER), A., i, 848. 
inhibitor for hepatic esterase in 
(WisHART), A., i, 695. 

Binary mixtures. See 
binary. 

Bindschedler’s green, 00’-dibromo-, and 
its mercuric chloride salt (KHARASCH 
and PiccarD), A., i, 779. 

sar ceapillarisation in (KEL- 
LER), A., i, 786. 

Biological processes, free energy of 
(Linuart), A., i, 349. 


Mixtures, 


and | 


847 ; 
| Bismuth molybdate and tungstate (ZAM- 
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Bioluminescence — we 2 » i, 202, 
203, 346; (Kanna), A., i, 695 

Bisacetyl-p- -arsanilic acid, imino- 
(Jacosps and HEIDELBERGER), A., i, 
115. 

Bischlorofumarylhydrazine, and _ its 
hydrazine salt (RuceLI and Harr- 
MANN), A., i, 637. 

NN’ -Bis-3-chloro-a-naphthaquinonyl-2- 
dianisidine (Brass and Papp), A., i, 
399. 

Bisdiphenylenetetrahydrotetrazine 
(STAUDINGER and Meyer), A., i, 
105. 

Bisdiphenyltetrahydrotetrazine (STAUD- 
INGER and MryeEr), A., i, 106 

Biscyclohexanonylmethylmethylamine, 
and its salts (MANNICH and Braun), 
A., i, 851. 

Bishydroxymethylene-p-phenylenedi- 
acetic acid, ethyl ester, and its deriva- 
tives (v. BRAUN and NEUMANN), A 
i, 439. 

Bishydroxymethyl-p-phenylenediacetic 
acid, and its — ester (Vv. BRAUN 
and NEUMANN), A., i, 440. 

NN’ -Bis-5- ‘methylanilinobenzoquinony1- 
2-benzidine (Brass and Papp), A 
398. 


| NN’-Bis-5- ay nae AT af 


2-dianisidine (Brass and Papp), A.., i, 
399. 

Bisapomethylbrucine, salts and deriva- 
tives of (Leucus and Hinze), A., i, 
177. 

2:6-Bismethyleneimino-y-cymene (ALF- 
THAN), A., i, 254. 


| Bismuth, atomic weight of (HOnIGscHMID 


and BircKENBACH), 
694. 

spectrum of, in a magnetic field (vAN 
DER Harst), A., ii, 140. 

ultra-violet spark spectrum of (L. and 
E. Buocn), A., ii, 207, 719. 

magnetic susceptibility of (IsNarpI 
and GAns), A., ii, 352. 

lubrication of (HARDy), A., ii, 534. 

Bismuth alloys with lead (HEROLD), A., 

ii, 694 

with manganese (SIEBE), 


A., ii, 549, 


A., ii, 39. 


BONINI), A., ii, 695. 

nitrate, basic, action of, with dilute 
acids (BOcKMANN), A., i, 509. 

— (WorsLEy and Ropertson}, 

-» 63. 

sulphide, photoelectric —_e of 
(CoBLENTZ and KoHLER), A., ii, 
212. 

ammonium and strontium thiosul- 
phates (VANINO and Mvussenue), 
A., ii, 44. 
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Bismuth organic compounds (CHAL- 
LENGER and Gopparp), T., 762; 
(VANINO and Mussenue), A., i, 9. 
Bismuth estimation and separation :— 
estimation of, in bismuth organic 
compounds (CHALLENGER and Gop- 
DARD), T., 773. 

estimation of, and its separation from 
lead (LuFF), A., ii, 197. 

os Wades (SHANNON), A., ii, 
4. 

NN’-Bis-a-naphthaquinonyl-2-dianisi- 
dine (Brass and Papp), A., i, 399. 

NN’-Bis-a-naphthaquinonyl-3-ethoxy- 
benzidine (Brass and Papp), A., i, 
399. 

NN’-Bis-1:2:3:4-tetrahydro-6-methyl- 
quinolyl, and its derivatives (WIE- 
LAND and Haas), A., i, 770. 

Bistetrahydronaphthyl disulphide 
(ScHROETER and Scuravutn), A., i, 
383. 

Bis-1:2:3:4-tetrahydroquinolyl (Wir- 
LAND and Haas), A., i, 770. 

Bistetrazole, reactions of ,(OLIVERI- 
ManpbAtA), A., i, 504. 

Bisthiobenzoic acid, anisylidene and 
benzylidene esters (BERGMANN), A., i, 
548. 

Bistriisoamylsulphine, cadmi- and zinci- 
iodides (WEGSCHEIDER and ScHREI- 
NER), A., i, 287. 

Bis-tropic acids (v. BrauN and Nev- 
MANN), A., i, 439. 

Blende in the basalt of Biihl (Errez1), 
A., ii, 696. 

Blédite from Monte Sambuco, Sicily 
(MILLosEvicnh), A., ii, 626. 

Blood, measurement of the hydrogen-ion 
concentration of, round about the 
isoelectric int of hemoglobin 
(T. R. and a A., i, 780. 

equilibrium between oxygen and carb- 
onic acid in (HENDERSON), A., i, 
403 ; (MIcHAELIs), A., i, 579. 

solution for determination of the speci- 
fic gravity of (HARTRIDGE), A., i, 

solution of the red globules from 
(VERNEs and Dovris), A., i, 342. 

influence of red corpuscles on the vis- 
cosity of (Beck), A., ii, 18. 

coagulation of (Doyon), A., i, 790. 

formation of acetone substances in, 
after anesthesia (SHorr), A., i, 
461. 

appearance of aldehydic substances in, 
in disease (StePp), A., i, 781. 

action of bromine vapour on (MARINO), 
A., i, 692. 

catalase in (STEHLE and McCarry), 
A., i, 647. 
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Blood, activation of catalase in, by heat 
(v. EULER and BorGEnsTAM), A., i, 
580. 

of cattle, catalase from (YAMASAKI), 
A., i, 576. 
effect of carbon dioxide on the ex- 
change of chlorides between cor- 
puscles and plasma in (FRIDERICIA), 
A., i, 648. 
chemistry of the colouring matters of 
(HERZFELD and KuINnGER), A., i, 
781. 
creatine and creatinine in (Stepp), 
A., i, 781. 
human, variations in the composition 
of (Hammett), A., i, 457. 
glycuronic acid in (Stepp), A., i, 
907. 
manganese content of (REIMAN and 
Minor), A., ii, 558. 
crystalline hematin-like 
from (Partos), A., i, 773. 
sugar in (Ecz), A., i, 781; (BRINK- 
MAN and VAN Daw), A,, i, 908. 
neutrality of (Bayuiss), A., i, 507. 
reaction of, and its carbon dioxide- 
carrying power (Parsons), A., i, 508. 
incineration of, for ash analysis 
(Descrez and MEvunNIER), A., ii, 
554. 
Blood detection and estimation :— 
analysis of (FoLIn and Wv), A., ii, 337. 
analyses of gases of (SrrauB and 
MeErer), A., i, 200. 

human, detection of (p—E DomINIcis), 
A., ii, 568. 

detection of, by the benzidine reaction 
(SCHLESINGER and GATTNER), A., 
ii, 136. 

detection of, by the eosin reaction 
(Patet and FEernanpeEz), A., ii, 
136. 

detection of, in feces (VAN Eck), A., 
ii, 340. 

detection of, in presence of hydrocyanic 
acid (PALET), A., ii, 520. 

detection and estimation of purines in 
(THANNHAUSER and CzoNniczER), 
A,, ii, 715. 

estimation of acetone in, microchemic- 
ally (WipMARR), A., ii, 273. 

estimation of the alkalinity of, volu- 
metrically (PANDo), A., i, 259; 
(CLocne), A., ii, 340. 

estimation of ammonia in, volumetric- 
ally (GERARD), A., ii, 330. 

estimation of carbon monoxide in (VAN 
SLYKE and SALVESEN), A., ii, 53; 
(HarRTRIDGE), A., ii, 448. 

estimation of percentage saturation of, 
with oxygen or carbon monoxide 
(Kroen), A., ii, 49. 


substance 
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Blood detection and estimation :— 
estimation of carbon dioxide in, and 
in plasma (HaccGarp), A.,ii, 556. 
estimation of carbon dioxide in, micro- 
chemically (KroGH and LILeE- 
STRAND), A., ii, 635. 

estimation of catalase in (BoDANSKY), 
A,, ii, 204. 

estimation of chlorides in (AusTIN and 
VAN SLYKE), A., ii, 329; (MyERs 
and SuHort), A., ii, 768. 

estimation of chlorine in (RoDILLON), 
A., ii, 701. 

estimation of enzymes in (BacH and 
ZouBKOFFP), A., ii, 788. 

estimation of formaldehyde in (SAL- 
KOWSKI), A., ii, 63. 

estimation of hematin in (Vuiks), A., 
ii, 648. 

estimation of iodine in (KENDALL, 
Pucu, RicHArpDsoN, and Forres ; 
KENDALL and RicHarpson), A., ii, 
631. 

estimation of magnesium in (DENIs), 
A., ii, 333. 

estimation of methemoglobin in 
(STADIE), A., ii, 339. 

estimation of ee, and 
hemoglobin in (Memaser), A + 
648. 

estimation of nitrogen in (Abert), 
A., ii, 191. 

estimation of residual nitrogen in 
(FEIGL), A., ii, 703. 

estimation of oxygen in, with van 
Slyke’s apparatus (Povtron), A.,, ii, 
446. 


human, estimation of phosphates in 


(FEIGL), A., ii, 506. 
— of phosphorus i in(IVERSEN), 
«> li, 632, 

a ta of phosphorus in, colori- 
metrically (BELL and Dotsy), A., 
ii, 769. 

estimation of potassium and sodium 
in (KRAMER), A., ii, 268. 

estimation of salicylic acid in (FRI- 
DERICHSEN), A., ii, 454. 

estimation of sugar in (Stepp), A., i, 
907; (CamMMIDGE), A., ii, 453; 
(Hést and HAaTLEHoL), A., ii, 564 ; 
(TERVAERT’; OppLer), A., ii, 640 ; 
(HAGEDORN and JENSEN), A., ii, 
641. 

estimation of — in, in diabetes 
(VicEvANI), A., ii, 275. 

estimation of sugar and nitrogenous 
— of (DetaBy), A., i, 

78 

preservation of, for estimations of 
sugar in it (DENIS and ALDRICH), 
A., ii, 778. 
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Blood detection and estimation :— 

estimation of non-protein sulphur in 
(Kaun), A., ii, 49. 

estimation of urea in (BRAHM), A., ii, 
66 ; (CrrRoN), A., ii, 134 ; (SLossE), 
A., ii, 338; (LaupatT), A., ii, 645; 
(MEsTREZAT and JANET), A., ii, 
645, 779 ; (FRENKEL ; GAD-ANDRE- 
SEN), A., ii, 646. 

estimation of urea in, microchemically 
(BAHLMAND), A., ii, 565. 

Blood-corpuscles, influence of cholesterol 
and of lecithin on the physical 
properties of (BRINKMAN and VAN 
Dam), A., i, 782. 

agglutination of, by ricin (Rona and 
GyOrGy), A., i, 782. 

preparation of histidine from (HANKE 
and Koxss.Er), A., i, 756. 

red, action of carbon dioxide on 
(PATZSCHKE), A., i, 692. 

Blood pigments, constitution of 
(KisTEerR), A., i, 451, 685. 

Blood-plasma, estimation of the proteins 
of (CULLEN and VAN SLyYKk), A., ii, 
398. 

Blood-serum, behaviour of albumins 
and antitoxins in electrolysis of 
(RupPeEt), A., i, 571. 

human, hematin in (FEIcL), A., i, 
259. 

estimation of calcium in (DE WAARD), 
A., ii, 58; (KRAMER and How.Lanp), 
A., ii, 636. 

Boiling points, determination of (ScHIM- 
MEL & Co.), A., ii, 287; (ARRE- 
GUINE), A., ii, 530;(v. RECHENBERG 
and BRAUER), A., ii, 586. 

relation between, and — tem- 
perature (WALDEN), A., ii, 665. 
and critical temperatures and 
pressures in ae series 
(PRUD’HOMME), A., ii, 587. 
Diibring’s rule for, at similar pressures 
(v. RECHENBERG), A., ii, 587. 
of isomeric benzene derivatives, in- 
fluence of position on (S1ipGwick), 
T., 389. 
of liquids (SoEBEL), A., ii, 88. 
constant, of certain mixed liquids 
(Arxins), T., 218. 

Boranilide, and bromo-, nitroso-, and 
thio-, and their salts and derivatives 
(CHAUDHURI), T., 1082. 

Boranilides, synthesis of (CHAUDHURI), 
T., 1081 

Boric acid. See under Boron. 

isoBorneol, mechanism of the change of, 
into — (MEERWEIN and VAN 
EMSTER), A., i, 855. 

Boron, atomic a, of (SmiTH and 
VAN HAAGEN), A, ii, 247. 
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Boron :— 

Boric acid, influence of diols and of 
a-keto-acids on the conductivity 
of (BéEsEKEN and vAN Loon), 
A.,i, 837 ; (BOESEKEN, VAN Ton- 
NINGEN, and HENDRIKsz ; BOr- 
SEKEN and VAN GIFFEN ; Bor- 
SEKEN and VAN TONNINGEN), A., 
ii, 219. 

estimation of (vAN Liempt), A., ii, 
331, 507. 
Perborates, estimation of available 
oxygen in (Trickett), A., ii, 331. 
Boron organic compounds (CHAUDHURI), 
T., 1081. 
Boro-a-phenyl-S8-aminophenylhydrazide 
(Cuoaupuurt), T., 1085. 
Boro-a-phenylhydrazidobenzeneazophen- 

ol, and its hydrochloride and di- 

benzoyl derivative (CHaupHUR)), T., 

1085. 

Boryldiazoaminobenzene (CHAUDHURI), 

T., 1084. 

Borylhydrazcoaminobenzene 

uuri), T., 1085. 

Brannerite (HEss and WE ts), A.,ii, 257. 
helium in (WELLS), A., ii, 488. 
Braun’s law, experimental proof of 
(Conen, Hetrerscuis, and MoEs- 
VELD), A., ii, 621. 
extension of (HoENEN), A., ii, 359. 
Brazilin, use of, in detection of iron in 
tissues (Mawas), A., ii, 56. 
Bromine, chemical constant of (BRAUNE), 

A,, ii, 491. 

solid, vapour pressure of (IsNanp1!), 
A., ii, 245. 

equilibrium of photochemical addition 
of (PLornrkow), A., ii, 211. 

equilibrium between potassium 
bromide solutions and, at 0° 
(Jones and HARTMANN), A., ii, 
153. 

action of, on antimony in ether 
(RayNAuD), A., ii, 495. 

action of, on calcium 
(BarNgEs), A., ij, 33. 

lecture experiment to show the com- 
bination of hydrogen with (On- 
MANN), A., ii, 683. 

replacement of, by iodine in oxygen 
compounds (GRUBER), A., ii, 684. 

replacement of  nitro-groups by 
(Duar), T., 993. 

vapour, absorption of ultra-violet light 

by (Rrpaup), A., ii, 3. 
permeability of glass to (Firts), 
T., 1602. 
action of, on blood (MARINO), A., 
i, 692. 
Bromine water, solubility of potassium 
bromide in (JosErH), T., 377. 


(CHauD- 


carbide 
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Bromine chloride, existence of, and its 
behaviour with ethylene (DELEPINE 
and VILLE), A., ii, 427. 
Hydrobromic acid, absorption spec- 
trum of (RANDALL and Imgs), 
A., ii, 570. 


infra-red absorption spectra of 


(Cotsy), A., ii, 655. 
photolysis of (WarBuURG), A., ii, 
405. 


electrolysis of, in liquid sulphur 
dioxide (BAGSTER and CooLINs), 
T., 693. 

critical temperature of (MoLgks), A., 
ii, 162. 

action of, on alcohols (Norris and 
MULLIKEN), A., i, 805. 

compound of ethyl ether, water, and 
(Maass and RussEuL), A., i, 
521. 

reaction of potassium permanganate 
with (VENABLE and JACKSON), 
A., ii, 377. 

Bromides, estimation of, in water 
(SKINNER and BAUGHMAN), A., ii, 
123; (BAUGHMAN and SKINNER), 
A., ii, 385. 

Bromine, estimation of (WUNscHE), A., 
ii, 445; (Hartwicn), A., ii, 
702 

estimation of, in organic compounds 
(Ropertson), A., ii, 190. 

estimation of traces of, in organic 
matter (DAMIENs), A., ii, 768. 

estimation of, in mineral and salt 
waters (BAUGHMAN and SKINNER), 
A,, ii, 48. 

Bronzes, ancient Eastern, composition 

of (CHIKASHIGE), T., 917. 

Bufo vulgaris, alkaloid from the toxin 

of (HANDOvskY), A., i, 495. 

Bufotenine (HANDovsky), A., i, 496. 

Bulb tube, connecting, for preventing 

spraying in distillations (CLARK), A., 

ii, 367. 

Burette, weight, for use in gas analysis 

(WEAVER and Lepice), A., ii, 502. 

n-Butaldehyde, condensations of (WEIz- 

MANN and GARRARD), T., 324. 

cycloButane-1:1-dicarboxylic acid, auil- 

ide, azide, and hydrazide of, and their 
derivatives (CURTIUS and GRANDEL), 

A., i, 189. 

cycloButane-1:3-diones, relationship of 

dimeric ketens with (ScHROETER), A., 

i, 852. 

cycloButanonephenylhydrazone 

TIUSs and GRANDEL), A., i, 189. 

o-n-Butoxy-8-methylcinnamic acids, 

stereoisomeric, and their methy] esters 

(STOERMER and Sanpow), A., |, 

614. 


(Cur- 
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n-Butyl alcohol, preparation of, by 
fermentation processes (REILLY, 
HickinpotroM, HENiEy, and 
THAYSEN), A., i, 465. 
from fermentation of starch (SPEAK- 
MAN), A., i, 797. 
condensations of (WEIZMANN and 
GARRARD), T., 324. 
as a solvent for anthocyanins 
(RosENHEIy), A., i, 321. 
preparation of reagents from (ADAMS 
and MarveEt), A., i, 283. 
tert.-Butyl alcohol, ¢richloro-. See 
Chloretone. 

a- and sec.-Butylanilines, and their 
salts (RemLty and Hickinsorrom), 
T., 121, 126. 

n-Butylbenzene, 4-amino-, cadmi-, co- 

balto-, and zinci-chlorides (REILLY 
and Hicxrnzporrom), T., 127. 
amino-, bromo-, hydroxy-, nitro-, and 
nitroamino-, and their salts and 
derivatives (RettLy and Hick1n- 
BOTTOM), T., 110. 
sec.-Butylbenzene, 4-amino-, and its salts 
and derivatives (REILLY and HickIN- 
BOTTOM), T., 119. 
4-n-Butylbenzeneazobenzoylacetone 
(Rettty and Hrexinsorrom), T., 
114. 
4-n-Butylbenzeneazo-2:7-dihydroxy- 
naphthalene (Reitty and HIckin- 
BorToM), T., 114. 
4-n-Butylbenzeneazo-8-naphthol 
(Rettty and Hickinsorrom), 
113. 
4-n-Butylbenzeneazophenyl-8-naphthyl- 
amine (REILLY and HicKINBoTTOM), 
T., 113. 

Butylene Sy-glycol, products of fer- 
mentation of, and their estimation 
(Lemorene), A., ii, 198. 

n-Butyl tert.-heptyl ketone. 
methyldecan-¢-one. 

n-Butylideneacetone. 
ene-8-one. 

1-Butylcyc/opentan-1-ol, a-hydroxy- 
(MEERWEIN and KrEemErs), A., i, 5. 

p-sec.-Butylphenol, preparation and de- 
rivatives of (REILLY and HIcKIN- 
BOTTOM), T., 122. 

4-n-Butylphenyl-n-butylnitrosoamine 
(Rertty and Hicxtnsorrom), T., 
124. 

4-n-Butyl-o-phenylenediamine (REILLY 
and HickinBotrom), T., 118. 

4-n-Butylphenylethylnitrosoamine 
— and Hickinsorrom), T., 

2. 
n-Butylphenyl-4-methylnitrosoamine, 
and dinitro- (REILLY and HIcKIN- 
BoTToM), T., 132. 
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T., 


See ee-Di- 
See Ay-Heptyl- 
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2-n-Butylpyrrolidine, and its salts 
(Hgss), A., i, 85. 

3- and §-n-Butyltoluenes, amino-, and 
their derivatives (REILLY and HIcKIN- 
BoTToM), T., 133. 

n-, iso-, and sec.-Butylxanthic acids, 
cobalt and nickel salts (DELEPINE and 
Compin), A., i, 522. 

Butyric acid, ethyl ester, potassium 
derivative (SCHEIBLER and Voss), A,, 
i, 367. 

Butyric acid, 8-hydroxy-, detection of, 
in urine (Lituie), A., ii, 132. 

isoButyric acid, a-amino-, benzoy] deriva- 
tive, hydrazide (HELLER and Laurn), 
A., i, 182. 


| m- and iso-Butyrie acids, halogeno- 


phenacy] esters (JUDgFIND and Reip), 
A., i, 481 

n-Butyrophenone, and its p-nitropheny]- 
hyurazone, and a-bromo- (v. AUWERS 
and LimMeruirt), A., i, 392. 

isoButyrophenone, a-bromo- (v. AUWERS 
and LAMMERHIRT), A., i, 393. 

n- and iso-Butyrovanillylamides (NEL- 
son), A., i, 154. 

Butyryl chloride, B-chloro- (v. AUWERS 
aud LAMMERHIRT), A., i, $67. 

o-Butyryl-p-cresol, and its semicarbazone 
(v. AUWERs and LammeEruirt), A., i, 
392. 

m-Butyryl-p-cresol, B-chloro- (Vv. 
Auweks and LAMMERHIRT), A., i, 867. 

Butyrylcyclopentane, and its derivatives 
(MEERWEIN and KrEMERs), A.,, i, 5. 

Butyrylphenylethylketimine (MouREU 
and Mienonac), A., i, 486. 

1-Butyryl-1-propylcyc/opentane, and its 
semicarbazone (MEERWEIN and 
KreEmERs), A., i, 5. 

1-iso-Butyryltetrahydronaphthalene-2- 
carboxylic acid (FLEISCHER and 
Srerert), A., i, 620. 

2-iso-Butyryl-m-5-xylenol (v. AUWERS 
and LAMMERHIR?), A., i, 393. 


Cc. 


Cabbage, extraction of fat-soluble vit- 
amins from (ZiLvA), A., i, 653. 
Cacodyl chloride, compound of cinchon 
ine with (MatmLLaRD and Mor. 
LAY), A., i, 756. 
thiocyanate (SrEINKoPF and MIEé), 
A., i, 538 
Cadmium, line spectrum of (HAGENBACH 
and ScHUMACHER), A., ii, 207. 
ultra-violet spark spectrum of (L. and 
E. Buiocn), A., ii, 207. 
vapour pressure and chemical constant 
of (BRAUNE), A., ii, 491. 
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Cadmium alloys with bismuth, lead, and 
tin, electromotive force of (Fucus), 
A., ii, 281. 

with mercury, vapour pressures of 
(HILDEBRAND, Foster, and BEEBE), 
A., ii, 286. 
Cadmium iodide, ionisation of (HEyYM), 
A., ii, 80. 
metastability of (ConEN and Mogs- 
VELD), A., ii, 622. 
sulphate, specific heat of solutions of 
(ConEN and Mogsve.p), A.,_ ii, 
584. 
sulphide, fusion of (TIEDE 
SCHLEEDE), A., ii, 757. 

Cadmium electrode. See Electrode. 

Cadmium lamp. See Electric are lamp. 

Caesium, spectra of (Foorr and Mzc- 

GERS), A., ii, 458. 

Caesium salts, viscosity of, in glycerol- 
water mixtures (Davis), A., ii, 
227. 

compounds of, with gold and silver 
salts, and their use in detection of 
caesium (BAYER), A., ii, 688; 
(Emrcn), A., ii, 689. 

Caesium bromate (McCrosky 
BueEtt), A., ii, 688. 

dichloro-iodide, crystal structure of 
(Wyckorr), A., ii, 489. 

Caffeine, new compounds of (ABELIN), 

A., i, 327. 

preparation of compounds of, with 
salts of o-acetoxybenzoic acid 
(CHEMISCHE Faprik J. A. Wi.r- 
ING), A., i, 173. 

Calcite from Japan (Sard), A., ii, 496. 

from New York State (GARDNER), 
A., ii, 324. 

Calcium, absorption spectrum of, in the 

electric furnace (KiNG), A., ii, 522. 

ionisation and resonance potentials 
of (Monter, Foorr, and Stimson), 
A., ii, 524. 

measurement of the ionic concentration 
of (BRINKMAN and vAN Dam), A., 
ii, 510. 

precipitation of, as hydroxide with 
ferric hydroxide (TororEscv), A., 
ii, 450. 

metabolism. See Metabolism. 

Calcium salts, function of, in plants 

(PARKER and TrvoG), A., i, 702. 
absorption of, by plant roots (Ma- 
QUENNE and Demoussy), A., i, 357. 
fixation of, by calciferous plants 
(Ropert), A., i, 270. 
physiological action of (HOnER), A., 
i, 342. 
Calcium arsenates (SmiTn), A., ii, 375. 
carbide, action of bromine on (BAnRNEs), 
A., ii, 33. 


and 


and 
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Calcium carbide, formation of carbon by 
interaction of nitrogen and (REMELE 
and Rassow), A., ii, 428. 

carbonate, deposits of, from Formosa 
(JimBo and Sakai), A., ii, 497. 
solubility of (Osaka), A., ii, 690. 
hydrogen carbonate, action of, on 
boiling with potassium phosphate 
(Winpiscn and Drerricnh), A., ii, 
432. 
chloride, freezing point curves of 
mixtures of, with sodium chloride 
and potassium chloride (LANTs- 
BERRY and Pace), A., ii, 250. 
ferrite and ferrocyanide, double salt 
of (Grupe, BAUMEISTER, and 
LAMLE), A., i, 826. 
fluoride, colloidal, and its mixtures 
with insoluble salts (MAzzUCCHELLI 
and VirA), A., ii, 432. 
haloids, compounds of, with carb- 
amide and asparagine (OKUDA and 
FusrwaKa), A,, i, 150. 
hydride, reactions of (RericH and 
SERPEK), A., i, 249. 
nitrate, estimation of nitrogen in 
(PLATov), A., ii, 386. 
oxide (lime), slaking of (KOSMANN; 
KouuscHUTrer), A., ii, 432. 
equilibrium of, with alumina and 
magnesia (MEISSNER), A., ii, 
39. 
action of, on nitric esters (Lowry, 
BrownincG, and Farmery), T., 
552. 
absorption and action of, in soils 
(WartH and Saw; Hucues), 
A., i, 416. 
carbonation of, in soils (MacIy- 
TIRR), A., i, 275. 
estimation of, in milk of lime 
(Lenart), A., ii, 127. 
phosphate, abnormal stratification of, 
in gelatin (HATSCHER), A., ii, 602. 
phosphates (Joxrpors), A., ii, 112. 
sulphate, formation of double salts of 
potassium sulphate and (ANDERSON 
and NEsTELL), A., ii, 374. 
sulphide, phosphorescence of (VAII- 
LANT), A., ii, 722. 
effect of, on nitrogenous bacteria in 
soils (TruFFAUT and BeEzssoy- 
oFF), A., i, 655. 
Calcium organic compounds :— 
Calcium iodide derivatives (Srrv2), 
A., i, 424. ; 
— carbazole (FRANKLIN), A., |, 
9 


Calcium indole (FRANKLIN), A., i, 
397. V 

Calcium pyrrole (FRANKLIN), A., |; 
397. 


INDEX OF 


Calcium detection and estimation :— 

detection of, microchemically, with 
iodic acid (DENIGis), A., ii, 388. 

estimation of (CANALS), A., ii, 193; 
(Ewr), A., ii, 557. 

estimation of, gravimetrically (HAL- 
VERSON and Scnutz), A., ii, 127. 

estimation of, in blood-serum (pK 
Waarp), A., ii, 53; (Kramer and 
How.anp), A., ii, 636. 

estimation of, in saline 
(CANALS), A., ii, 708. 

estimation of, in soils (SHEDD), A., ii, 
636. 

Calespar, structure of (ScCHIEBOLD), A., 
ii, 545. 

Calorimeter, electrical adiabatic (COHEN 
and MogEsvx Lp), A., ii, 584. 

Caltha palustris (marsh marigold), 
active principle of (PouLsson), A., i, 
514, 

Camphane, w-chloro-2-bromo- 
LoIs), A., i, 241. 

Camphane series, studies in (ForsTER 
and SAVILLE), T., 753. 

Camphanodihydroquinoxaline (B. K. 


solutions 


(LANG- 


and D. Sineu, Dutt, and G. Sincn), 
T., 986. 
Camphene, condensation of formaldehyde 
with (Prins), A., i, 42 
change of, into isoborneol and its 


hydrochloride (MEERWEIN and 
VAN EmsTER), A., i, 856. 
Camphene, chlorodibromo- and dichloro- 
bromo- (LANGLOIS), A., i, 241. 
Camphene series (MEERWEIN and VAN 
Ester), A., i, 855. 
transpositions in the (LANGLors), A., 
i, F7i. 
y-Camphenylanic acid (LANGLOoIS), A., 
i, 243. 
Camphenylidene-6-acetaldehyde, and its 
derivatives (LANGLOIS), A., i, 243. 
Camphenylideneacetic acid, and 
derivatives (LANGLOIS), A., i, 243. 
Camphenylidenebutylene (LANGLOIS), 
A., i, 244. 
Camphenylidene-6-ethanol, and its deri- 
vatives (LANGLOIS), A., i, 241. 
Camphenylidenehexene (LANGLois), A., 
1, 244, 
Camphenylidenepentene (LANGLOIs), A., 
a 
Camphenylidenepropylene (LANGLOIS), 
A., i, 244 
a-Camphidonecarboxylic acid, and its 
silver salt (CHORLEY and LAPWoRTH), 
T., 741. 
Camphol, preparation of organic esters 
of (Dusosc), A., i, 318. 
Campholic acid, 8-naphthy] ester (RuPE 
and LAucEr), A., i, 384, 


its 
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Campholic acid, bromo-, and its deri- 
vatives (RurE and JAGG1), A., i, 845. 

a-Campholide, preparation and reactions 
of (Rupr and JAcer), A., i, 845. 

Camphor JA-phenyl ether, isonitroso- 
(ForsTER and SAVILLE), T., 761. 

Camphor, amino- and bisimino-, optical 
activity of aryl derivatives of (B. K. 
and D. Sinen, Dutt, and G. Sine), 
T., 980. 

Camphoranil (REDDELIEN and MEyy), 
A., i, 315. 

Camphorcarboxylic acid, methyl ester 
(STAUDINGER and Scuorz), A., i, 559. 

Camphorhydrazone, mercury derivative 
(MEERWEIN and VAN EmsTER), A., 
i, 855. 

Camphorketen, attempts at preparation 
of (SraupINGER and Scuomz), A., i, 
558. 

Camphor oil, preparation of piperonalde- 
hyde from (Nacal), A., i, 743. 

Camphoroxalic acid, action of nitrous 
acid on (CHoRLEY and LAPWORTH), 
T., 728. 

Camphorquinone cyanohydrazone and 
methylsemicarbazone and their deri- 
vatives (ForsTER and SAvILLg), T., 
753. 

Camphor-S-sulphonic acid, phenyl- 
methylethylazonium, phenylbenzyl- 
propylazonium, and phenylbenzylally]- 
azonium esters (S1nGH), T., 1204. 

Canavalia ensiformis (jack bean), 
globulins from (SuMNER), A., i, 210. 

Cantharidin (GADAMER), A., i, 859. 

Cantharolic acid, and its salts (GaDA- 
MER), A., i, 859. 

Caoutchouc, formation and polymerisa- 

tion of (AscHAN), A., i, 319. 
constitution and bromination of 
(Scumitz), A., i, 172. 
distillation of (Ascnan), A., i, 279. 
vuleanisation of (STEVENS), A., i, 
244, 245; (KircHnor), A., i, 444; 
(Twiss and Brazier; Twiss and 
Howson), A., i, 751. 

Capillarisation in biochemistry (K¥L- 
LER), A., i, 786. 

Capillary layer, structure of (BAKKER), 
A,, ii, 19, 224. 

Capillary rise of solutions in filter paper 
(ScumipT), A., ii, 358. 

Capsaicin, constitution of (NELSON), A., 
i, 380 

Carbamic acid, ammonium salt, dissocia- 

tion of (MaTIGNoNand FREJACQUES), 
A., ii, 250. 

n-butyl ester (CHATTAWAY 
SaEREns), T., 709. 

Carbamide (urea), mechanism of the 
synthesis of (WERNER), T., 1046. 
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li. 936 INDEX OF 
Carbamide (wrea), synthesis of, by urease 

(BARENDRECHT), A., i, 195, 826; 
(Matraak), A., i, 537. 

specific heat of (Ginson, LATIMER, 
and Parks), A., ii, 585. 

purification and decoloration of, by 
means of hydrogen peroxide (Kunz- 
Krauss), A., i, 219. 

decomposition of (WERNER), T., 1078. 

compounds of, with calcium haloids 
(Okupa and Fusrwaka), A., i, 
150. 

calcium iodide (Spitz), A., i, 424. 

preparation of aryl derivatives of 
(RrepeLt, Axt.-Ges.), A., i, 879. 

formation of protein from, in the 
animal organism (SALKOWSKI), A. 
i, 694. 

See also Urea. 

Carbamide, cyano- 
Simon), A., i, 425. 

Carbamides, constitution of (WERNER), 

T., 1046, 
Fraron), T., 1356. 

asymmetric, manufacture of (BLom), 
A., i, 635 

four-membered  eyclic 
Lance), A., i, 399. 

preparation of diaryldialky] deriva- 
tives of (FABRIQUES DE PRODUITS 
DE CHIMIE ORGANIQUE DE LAIRE), 
A., i, 879. 

thio-. See Thiocarbamides. 

m- and p-Carbamidobenzeneazohydro- 
cupreine (HEIDELBERGER and JAcoss), 
A., i, 176. 

o-Carbamidobenzoic acid, and w:5-di- 
nitro-, and their salts and derivatives 
(Bocert and Scatcuarn), A., i, 184. 

8-Carbamidoethyl methy] ether (TRAUBE 
and PrisEr), A., i, 716. 

Carbamidomethylenecamphor (Rups, 
SEIBERTH, and Kussmavt), A., i 
239. 

p-Carbamidophenoxyacetamide (Bok- 
DECKER and RosEnsBuscnh), A., i, 567. 

p-Carbamidophenoxyacetylarsanilic 
acid, and its sodium salt (Jacogs and 
HEIDELBERGER), A., i, 118. 

p-Carbamidophenylacetic acid, methyl 
ester and nitrile (RisinG), A., i, 387. 

p-Carbamidophenylacetylcarbamide 
(Ristn@), A., i, 387. 

p-Carbamidophenylglycyl-y-arsanilic 
acid (Jacoss and HEIDELBERGER), 
A,, i, 115. 

5-Carbamyl-4-ethyl-2-piperidone, 6-im- 
ino-3-cyano- (Day and Tuorpe), T., 
1471. 

5-Carbamyl-4-methyl-2-piperidone, 6- 
imino-3-cyano- (Day and THorpe), 
T., 1469, 


> 


(MaveuIn and 


(HALE and 


, 1, 


| Carbethoxy/sothiohydantoin, 
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5-Carbamyl1-4-propyl-2-piperidone, 6-im- 
ino-8-cyano- (Day and Txorre), T., 
1472. 

Carbazole, metallic salts (FRANKLIN), 

A., i, 
equilibrium of phenols with (Krr- 
MANN and SLovak), A., i, 564. 

Carbazole-blue (Corisarow), T., 1542. 

Carbazole-violet (Copisarow), T., 1542. 

w-Carbethoxyaminoacetanilide (JoHN- 
son, Hit, and Ketsry), A., i, 682. 

Carbethoxymethane-II!**-methyleyc/o- 
propane-l-carbethoxy-2-carboxylic 
acid, hydroxy-, lactone of (BEESLEY 
and THorre), T., 616. ; 

Carbethoxythiocarbamides, preparation 
of (Dixon and Krennepy), T., 80. 

and its 

hydrochloride and KEn- 
NEDY), T., 78. 
Carbimides, thio-. 


(Drxon 


See Thiocarbimides. 


| Carbohydrates, structure of (ARMSTRONG 
1078; (WEkNER and | 


and HiipircnH), T., 1086. 
study of (Picret), A., i, 662. ; 
preparation of saccharic and tartaric 
acids from (D1aMALt Akt.-GEs.), 
A., i, 708. 
metabolism of. See Metabolism. 
relative value of fats and, as sources 
of muscular energy (Krocu, Linp- 
HARD, LILJESTRAND, and ANDER- 
SEN), A., i, 692. 
availability of, in vegetables (OLM- 
sTED), A., i, 260. 
bacterial tests of purity of (ScHMIT- 
JENSEN), A., i, 699. 
Carbomethoxythiocarbamides, _prepar- 
ation of (Drxon and KENNEDY), T., 80. 
Carbomethoxyiscthiohydantoin (Dixon 
and KENNEDY), T., 79. 
Carbon, heat of sublimation and valency 
forces of modifications of (FasANs), 
A., ii, 469. 
new form of, from calcium carbide 
and nitrogen (REMELE and Ras- 
sow), A., li, 428. ‘ 
crystalline temper, from cast iron 
(Iok1BE), A., li, 752. A 
decolorising action of (Bock), A., ii, 
618. 
Carbon alloys with iron, micrographic ap- 
pearance of (PorTEVIN), A., ii, 623. 
with manganese, equilibrium of (K1po), 
A., ii, 760. 
Carbon tetrachloride, adsorption of, by 
charcoal (HARNED), A., ii, 292. 
reaction between chlorine and (PLoT- 
NIKOW), A., ii, 211. ‘aa 
poisonous gases from the extinction 
of fire by (Fre.pNer, Katz, 
Kryney, and LoneFeiow), A., 
ii, 752. 
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Carbon subnitride (MourEv and Bon- 
GRAND), A., i, 425, 827. 
suboxide, constitution of (REDGROVE), 
A., ii, 373. 
monoxide, direct preparation of (Mir- 
LER), A., ii, 174. 
production of, in plant respiration 
(Lancpon and GaILEy), A., i, 
407. 
refraction and dispersion of (C. and 
M. CurHBertson), A., ii, 341. 
electromotive activity of (Hor- 
MANN), A., ii, 487. 
ionisation potential of (Founp), 
A., ii, 661. 
absorption of, from the air (LAmp, 
Bray, and Frazer), A., ii, 
373. 
oxidation of (HormMANN), A., ii, 
309. 
catalytic oxidation of, with steam 
(ArMsTRONG and Hipitcn), A., 
ii, 423. 
action of magnesium nitride with 
(FicHTER and ScHo.ty), A., ii, 
313. 
constitution of mercury derivatives 
of (Mancuor), A., i, 519. 
estimation of, in air (LAMB and 
Larson), A., ii, 126. 


estimation of, in blood (VAN SLYKE | 


and SALVESEN), A., ii, 
(HAaRTRIDGE), A., ii, 448. 
estimation of, in gaseous mixtures 
(ScHMIT-JENSEN), A., ii, 267. 
dioxide, pure, preparation of (FARMER), 


53; 


“9 

production of, by Penicillium and 
by dextrose and hydrogen peroxide 
(GusTarFson), A., i, 915. 

manufacture of (Socrért ANONYME 
pES ACIERIES & FoRGES DE 
Firminy), A., i, 12. 

refraction and dispersion of (C. and 
M. CuTHBERTSON), A., ii, 341. 

relation between the refractivity 
and density of (PHILLIPs), A., il, 
401. 

photochemical decomposition of, in 
plant cells (WaARBURG), A., i, 
583, 798. 

magnetic susceptibility of (Sonf), 
A., ii, 222. 

specific heat of (Davin), A., ii, 
352. 

adiabatic compression of, at high 
temperatures (NEUMANN), A., ii, 
248. 

liquid, dilatation and compressibility 
of (JENKIN), A., ii, 753. 

thickness of the capillary layer of 
(BAKKER), A,, ii, 224. 
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Carbon dioxide, solubility of, in water 
at high pressures (HANNEL), A 
ii, 618. 
reduction of, by hydrogen in a 
finely divided state (ZENGHELISs), 
A., 1i, 544. 
action of magnesium nitride with 
(FIcHTER and ScHOLLY),A.,ii,313. 
action of, on silicates and quartz 
(MaTIGNoN and MArcuat), 
A., ii, 430. 
in the atmosphere and its effect on 
the growth of plants (Rernav), 
A., i, 128 
in natural waters (GREENFIELD and 
BAKER; KoLTHoOFF), A., ii, 771. 
action of, on red blood-corpuscles 
(PatzscHKke), A., i, 692. 
neutralisation of aqueous solutions 
of (STROHECKER), A., ii, 248. 
estimation of (Stator), A., ii, 448. 
apparatus for the volumetric 
estimation of small quantities 
of (CosTANTINO), A., ii, 126. 
estimation of, in alkali hydrogen 
carbonates (HARTMANN), A., ii, 
705. 
estimation of, in insoluble carbon- 
ates (Rosprnson), A., ii, 635. 
estimation of, in blood, micro- 
chemically (Krocn and Liwer- 
STRAND), A., ii, 635. 
estimation of, in blood and in 
plasma (HaccGarp), A., ii, 556. 
estimation of, in gaseous mixtures 
(ScuMIT-JENSEN), A., ii, 267. 
estimation of, in water (NoLL), 
A., ii, 555. 
estimation of, in moor 
(Ropr), A., ii, 507. 
Carbonic acid, z-butyl esters of 
(CHATTAWAY and SAERENs), 
T., 709. 
methyl ester, chlorination of 
(GRIGNARD, Rivat,and URBAIN), 
A., i, 139. 
and its salts, estimation of, electro- 
volumetrically (KouTHoFF), A, 
ii, 705. 
Carbonates, rhombohedral, refractive 
indices of (GAUBERT), A., ii, 497. 
acidity and alkalinity of mixtures 
of phosphates and (WINDIscH 
and Drerricn), A., ii, 707. 
Carbon disulphide, interaction of 
ammonium carbonate and (GIL- 
FILLAN), A., i, 826. 
Carbon estimation :— 
estimation of (Lescaur; LEscaur 
and DuTrRIEUx), A., ii, 332. 
estimation of, in organic substances 
(SuMIKURA), A., ii, 126, 


. 


water 
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Carbonate rocks. See Rocks. 

Carbonyl compounds, metallic com- 
pounds of the enolic forms of 
(ScHEIBLER and Voss), A., i, 366. 

Carbonyl chloride (phosgene), preparation 

and properties of (ATKINSON, 
Heycock, and Porg), T., 1410; 
(PATERNO and MazzvuccHeEtt), 
A., ii, 309. 

preparation, properties and uses of 
(Lo Monaco), A., ii, 593. 


action of water on, and _ its 
estimation in air (DELEPINE, 


Dovrts, and VILLE), A., ii, 384. 
action of, on iron containers 
(DELEPINEand VILLE), A.,ii,373. 
detection and estimation of chlorine 
in (DELEPINE), A., ii, 383. 
estimation of hydrogen chloride in 
(DELEPINF, Monnot, DuvuvaAtL, 
and Larore), A., ii, 384. 
estimation of, in titanium chloride 
(DELEPINE and LaAFore), A., ii, 
387. 
thio-. See Thiocarbonyl chloride. 
fluoride (STEINKOPF and HEROLD), 
A., ii, 685. 

Carbophenoxyiscthiohydantoin (Dixon 
and KENNEDY), T., 79. 

p-Carboxybenzylarsanilic acid, and its 
sodium salt (Jacoss and HErIpEr- 
BERGER), A., i, 117. 

2-Carboxy-4:4-diphenyl-2-methyl-1:3- 
oxthiophan-5-one, and its salts 
(BrstrzycKi and BRENKEN), A.,i, 632. 

Carboxyhemoglobin (THONNARD), A., 
i, 572. 

Carboxyl groups, elimination of 
(Marsh), A., i, 617. 

m-Carboxylamidobenzeneazohydro- 
cupreine, aud its dihydrochloride 
(HEIDELBERGER and Jacoss), A., i, 
176. 

p-Carboxylamidobenzylarsanilic acid, 
and its sodium salt (Jacobs and 
HEIDELBERGER), A., i, 117. 

o- and p-Carboxylamidophenoxyacetyl- 
arsanilic acids, and their sodium 
salts (JAcoBs and HEIDELBERGER), 
A., i, 118. 

o-Carboxylamidophenoxyethylarsanilic 
acid (Jacosps and HEIDELBERGER), 
Ae, & Wit 

m- and p-Carboxylamidophenylglycyl-p- 
arsanilic acids, and their sodium 
salts (Jacoss and HEIDELBERGER), 
A. 4, 1 

Carboxymethane-II':*-3-methyleyclo- 
propane-1:2-dicarboxylic acids, stereo- 
isomeric, and bromo-, and hydroxy-, 
and their salts and derivatives 
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Carboxymethylaminocinnamylidene- 
quinaldine (Mitis and Evans), T., 
1039. 
4-Carboxyphenylarsinic acid, mercuri- 
acetate (Ratiziss, KoLMER, and 
Gavron), A., i, 197. 
N(2-Carboxyphenyl-4-arsinic acid)- 
glycine-m’-hydroxyanilide (Jacous 
and HEIDELBERGER), A., i, 114. 
2-Carboxyquinoline-3-sulphonic _ acid, 
and its calcium salts (BesTHORN and 
GRISSELBRECHT), A., i, 564. 
Carcinomic acid (FREUND 
KAMINER), A., i, 344. 
d-Carene, and its derivatives (SIMONSEN), 
T., 573. 
d-Carene glycol (SIMONSEN), T., 576. 
Carminic acid, and its acetyl derivatives 
(DimrotH and KAMMERER), A., i, 
442. 
trans-Caronic acid, preparation of 
(FARMER and INGoLp), T., 1572. 
and its silver salt (SIMONSEN), T., 
577. 
Carrotinoids, relation of, to fat-soluble 
vitamins (PALMER), A., i, 508 
Carrots, extraction of vitamins from 
(STEENBOCK, BouTWELL, SELL, and 
Gross), A., i, 514; (Zitva), A., i, 
653. 
Carvacryl vinyl ether (v. Braun and 
KrrscuHBavumM), A., i, 729. 
Carvacryloxyethylmethylaniline, and its 
salts (v. Braun and KirscuBavy), 
A., i, 729. 
Carvomenthols, isomeric, and their salts 
(Paourn1), A., i, 170. 
Carvoneanil (REDDELIEN and Mevyy), 
A., i, 315. 
Casein. See Caseinogen. 
Caseinates, chemistry of (PAuLi and 
Matuta), A., i, 684. 
Caseinogen, molecular weight of (Yama- 
KAMI), A., i, 644. 
electrical conductivity of solutions of 
(MANDOKI and Po.Anyt), A., i, 
684. 
composition of (ForEMAN), A., i, 
338. 
solubility of, in solutions of sodium 
chloride (Ryp), A., i, 191. 
influence of salts on the precipitation 
of (MIcHAELISand SzENT-Gyorey]), 
A., i, 645. 
hydrolysed, utilisation of (M&LLER 
and MurscHHAvseEr), A., i, 260. 
preparation of a tripeptide containing 
tryptophan from (FRANKEL and 
Nassav), A., i, 894. 
Castor bean. See Ricinus. 
Castor oil, viscosity of (Gipson and 


and 


(BegsLey and Tyorpe), T., 612, 


Jacons), T., 477. 
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Catalase, measurement of activity of 
(Harvey), A., ii, 340. 
chemical kinetics of the action of 
(YAMASAKI), A., i, 194, 453, 575, 
576. 
inhibitory action of chlorine substitu- 
tion products on the production of 
(W. E. and F. L. Burger), A., i, 
405. 
effect of pyretics and antipyretics on 
the production of (BurGE), A., i, 
202. 
of bacteria (Jacony), A., i, 205. 
of marine alge (HAMPTON and BAAs- 
BEcKING), A., i, 703. 
in blood, activation of, by heat (v. 
EvuLER and BorcEenstamM), A., i, 
580. 
in relation to oxidation (STEHLE and 
McCarry), A., i, 647. 
estimation of, in blood (BopANskKy), 
A., li, 204 ; (BAcH and ZouBKOFF), 
A.,, ii, 788. 
Catalysis (DuAr), A., i, 907; ii, 299; 
(ALBUQUERQUE), A., ii, 171. 
studies in (LEwis), T., 623; (JoNES 
and Lewis), T., 1120. 
contact, problems in (BANCROFT), A., 
ii, 101. 
ideal (BOESEKEN), A., ii, 744. 
promoter action in (PEASE and 
TayLor), A., ii. 744. 
at solid surfaces (ARMSTRONG and 
Hitpitcu), A., ii, 102, 422, 423, 
608. 
by infra-red radiation in the hydrolysis 
of esters (R1ipEAL and Hawkins), 
T., 1288. 
by means of diethyloxonium salts 
(AscHan), A., i, 136. 
neutral salts as (BAUDISCH), 
678 
with platinum black (OLIVERI-MAN- 
DALA), A., ii, 607. 
Catalysts, colloidal, ageing of (Rocaso- 
LANO), A., ii, 607. 
metallic, effect of surface oxidation on 
(Rupert), A., ii, 300. 
new, for use in the conversion of di- 
azonium compounds (KorczyNskI, 
MroziNskI, and ViELAv), A., i, 
643. 
Catalytic hydrogenation (LrEwis), T., 
623 


A., ii, 


of ethyleniccompounds (ARMSTRONG 
and Hiipitcn), A., ii, 364. 

of unsaturated glycerides (THoMAs), 
A., ii, 169. 

with protected hydrosols (RipEAL), 
A., ii, 364. 

oxidation (WEIss and Downs), A., i, 
426, 
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Catalytic — of alcohols (SEN- 
DERENS), A., i, 589 
by unsaturated compounds (Bov- 
GAULT and Ropntn), A., i, 661. 
Catechin, constitution of (NIERENSTEIN), 
T., 971, 1151. 
Catechol, barium salt (ELSNER), A., i, 
308. 
ethers (v. Braun and Krrscupavm), 
A., i, 729. 
mono- and di-allyl ethers (F6Lp1), A., 
i, 877. 
semiarsenate, and its metallic eg 
crystallography of (BrcER), A., i, 
671. 


compounds of cobalt and nickel salts 
with (WEINLAND and DO6TTINGER), 
A., i, 545. 
compounds of molybdates with 
(WEINLAND and GaAIssER), A., i, 
40. 
ammonium molybdate, crystallography 
of (BecEr), A., i, 671. 
compounds of, with silicon, thorium, 
titanium, ‘and zirconium salts 
(RosENHEIM and Sores), A., i, 551. 
Catechu, Gambier, constitution of 
(FREUDENBFRG), A., i, 752. 
Cathode fall (WATSON and PARANJPE ; 
PARANJPE), A., ii, 279. 
Cedrene, condensation of formaldehyde 
with (Prins), A., i, 42. 
Celestine, relation of, to anhydrite and 
barytes (GRAHMANDN), A., il, 440. 

Cell or Cells, electrochemical, resistance 

of (NewseEry), A., ii, 152. 

intensification of the current in 
(REICHINSTEIN), A., ii, 729. 

containing copper amalgam, electro- 
motive force of (OHOLM), A., ii, 
78. 

lead, electromotive force of (KRAH- 
MER), A., ii. 288. 

lead standard (MELLON and HENDER- 
son), A., ii, 348. 

calomel, electromotive 
(Chow), A., ii, 281. 

standard Weston, ee of 
(COHEN and Morsv ELD), A., ii, 
581. 

containing colouring matters (STaE- 
CHELIN), A., ii, 580. 

Cell or Cells. photochemical, activation 
of, with silver haloid electrodes 
(Irmori and TaKEBE), A., ii, 653. 

cuprous oxide (CaAsE), A., ii, 156. 
complex cyanide (Itmort), A., ii, 
280 


force of 


Cell or Cells, physiological, permeability 
and nutrition of, in relation to their 
electric state (Grrarp), A., ii, 168, 

plant. See Plant cells, 
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Celloisobiose (Ost and ProstrceEt), A., 
i, 423. 

Cellosidoglycollic acid (FiscuEr), A., i, 
859 


Cellulose, constitution of (Hess and 
WITTELSBACH), A., i, 532. 
solubility of, in hydrogen peroxide 
(BAMBERGER and NusspaumM), A., 
i, 532. 
viscosity of solutions of (G1nson), T., 
479; (Gipson, SrENcER, and Mc- 
CaLL), T., 484. 
adsorption by (Rona and MIcHARLIS), 
A., ii, 475; (ScnEerincaA), A., ii, 
737. 
and its nitrates, absorption of gases 
by (Oppo), A., i, 16. 
conversion of, into glucose (IRVINE 
and SouTar), T., 1489. 
and its esters (DucLAUx and WoLL- 
MAN), A., i, 534. 
Cellulose acetate (FeNTon and Berry), 
A., i, 662. 
trinitrate (nitrocellulose), viscosity of 
solutions of, in acetone and water 
(Masson and McCatz), T., 819. 
viscosity of solutions of, in ether- 
alcohol (Grpson and McCatz), 
A., i, 535. 
estimation of nitrogen in (BECKETT), 
T., 220. 
nitrate acetate, preparation of (Oppo), 
A., i, 16. 
phthalate, preparation and properties 
of (LEVEY), A., i, 674. 

Celluloses, purification of, and their 
action with alkaline earths (SCHWALBE 
and BeckeERr), A., i, 474. 

Cereals, ripening of (Livers), A., i, 
803 


Cerebrospinal fluid, estimation of nitro- 
gen in (STANFORD), A., ii, 124. 

Cerevisin, constituents of (Tuomas and 
Cnasas), A., i, 572. 

Cerium carbide, preparation of, and its 
reaction with nitrogen (FICHTER 
and Scnoéuty), A., ii, 177. 

dioxide, light reactions of (RENz), A., 
ii, 316. 
compounds of chromic oxide with 
(Veit), A., ii, 377. 
Cerium organic compounds with amines, 
caffeine and quinine (DI STEFANO), A., 
i, 292. 

Cerium, detection of (Frict), A., ii, 35. 
Cerotic acid, and its ceryl ester from 
Chinese wax (GascaRD), A., i, 470. 
Ceryl alcohol from Chinese wax (Gas- 

CARD), A., i, 470. 

Cetorhinus maximus (basking-shark), 

cholesterol ester in the liver gi] of 

(Tspaymo7o), A., i, 789, 
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Cetraria islandica as a protecting colloid 
(GuTBIER and SAvER), A., ii, 22. 

Cevine, identity of, with sabadinine 
(Hess and Mounr), A., i, 74. 

Chalcodite from Massachusetts (SHAN- 
Non), A., ii, 499. 

Charcoal, composition, properties and 
structure of (BancrormT), A., ii, 
309, 429, 544. 

preparation of, for the reduction test 
(ALEXANDRESCU), A., ii, 47. 
properties of (CupE and HULETT), A., 
il, 209. 
heat of adsorption of vapours by 
(Lamp and Cooper), A., ii, 
471. 
density of (McLEan), A., ii, 473. 
adsorption by (ScHERINGA ; BoHAnt, 
and Apams), A., ii, 291 ; (HARNED), 
A., ii, 292 ; (Lowry and Hvuterr), 
A., ii, 535, 536. 
adsorption of solutions of acetic acid 
by (Pick Es), A., ii, 539. 
adsorption of colouring matters by 
(Knecurt), A., ii, 475. 
absorption of gases by (Lemon), A., 
ii, 167. 
adsorption of vapours by (GUSTAFSON), 
A., ii, 417. 
ancient, chemical characters of (CaNt- 
RILL), A., ii, 110. 
from sugar, absorption of sulphur di- 
oxide by (WINTER and Baker), T., 
319. 
wood, properties of (PICKLEs), A., ii, 
473, 474. 
activation of, by heat (Purr, 
DuNNILL, and WorkMAN), T., 
362. 
combustion of, with nitric acid 
(MULLER), A., ii, 248. 
Chebulic acid, constitution of, and its 
acetyl derivative (FrEUDENBERG and 
Fick), A., i, 849. 
Cheese, amylase in (Sato), A., i, 
459. 
Chelerythrine, and its salts (BAUER and 
HEDINGER), A., i, 874. 
Chelidonium alkaloids (GADAMER), A., 
i, 75, 872. 

Chemical compounds and_ reactions, 
graphic representation of 
(Ligscue), A., i, 906. 

number of independent variables in 
a system of (DUBREUIL), A., ii, 
742, 
constants, determination of (EGERTON), 
A., ii, 84. 
significance of (LINDEMANN), A.,, ii, 
64. 
of gases, calculation of (SCHAMES), 
2 ij, 172, 
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Chemical constitution and optical rota- 

tion (B. K. and D. Sincu, Dott, 
and G. Sinen), T., 980; (B. K. 
atf#d M. Stneu), T., 1599 ; (Rupe 
and AKERMAND), A., ii, 652. 

in relation to electronic structure 
(Epwarps), A., ii, 481. 

and critical data (Herz), A., ii, 
285, 414. 

and colour (KEHRMANN and SAnN- 
poz), A., ii, 142 ; (Morr), A., ii, 
572, 573. 

and physiological action (Kamm), 
A., 1, 482; (McCLELAND and 
Peters), A., i, 512. 

relation between toxicity and, of 
organic compounds (TATTERS- 
FIELD and Roserts), A., i, 650. 

reactions, construction of equations 
for (PEREZ HERNANDEZ), A., ii, 
107, 438. 

application of the quantum theory 
to (Lewis), A., ii, 100. 

bimolecular, kinetics of (Smith), 
A., ii, 606. 

started by combustion of priming 
mixtures (BERGER), A., il, 490. 

Chemotherapy, quantitative studies in 
(VorcTiin, Smirn, CRANE, WRIGHT, 
and ConngELL), A., i, 792 ; (VOEGTLIN 
and Smirn), A., i, 899. 

Chenopodium quinoa, saponins of (Gon- 
NERMANN), A., i, 131. 

China, ancient, chemical knowledge in 
(CuEn), A., ii, 612. 

Chitin of animal and plant origin, and 
its derivatives (SCHMIEDEBERG), A., 
i, 678. 

Chloraloses, action of reducing agents 
on (HANkIoT and Kino), A., i, 146. 

y-Chloralpicoline. See a-4-Pyridylpro- 
pan-B-ol, yyy-trichloro-. 

Chloretone (trichloro-tert.-butyl alcohol), 
preparation of the benzoic ester of 
(Aupricn), A., i, 611. 

Chloric acid. See under Chlorine. 

Chlorination (DATTA and MirTTER), A., 
i, 157. 

Chlorine, preparation of, from hydro- 

chloric acid or chlorides(BAUMANN), 
A., ii, 684. 

action of light on moist (RADEL), A., 
ii, 615. 

electron 
MouLeEn), A., ii, 660. 

adsorption of, by charcoal (BoHART 
and ADAMS), A., ii, 291. 

equilibrium of, with water, hydro- 
chloric acid, and chloric acid 
(Otson), A., ii, 419. 

equilibrium of, with lead chlorides in 
solution (WEscoTT), A., ji, 589, 


(Foorr and 


affinity of 
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Chlorine, reaction between carbon tetra- 
chloride and (PLornikow), A., ii, 


explosive mixtures of hydrogen anl 
(MATHIED), A., ii, 299. 

action of, on non-metallic hydrides 
(Srock and WINTGEN), A., li, 426. 

replacement of, by iodine in oxygen 
compounds (GRUBER), A., ii, 684. 

action of methane with, under the 
influence of light (Wursron), T., 
183. 

Hydrochloric acid, preparation of 

(Gipps), A., ii, 484. 

absorption spectrum of (RANDALL 
and Imgs), A., ii, 570. 

infra-red absorption spectra of 
(Coty), A., li, 655. 

ionisation potential of (FooTE and 
MouHLER), A., ii, 660. 

specific heat of solutions of 
(RicHARDs and Rowse), A., ii, 
584. 

action of, on alcohols (Norris and 
MULLIKEN), A., i, 805. 

reaction of potassium permanganate 
with (VENABLE and JAcKsoN), 
A., ii, 377. 

estimation of, in carbonyl chloride 
(DELEPINE, Monnot, DuvAL, and 
LaFore), A., ii, 384. 

Chlorides, condition diagrams of 
mixtures of, with ammonium 
chloride (HACHMEISTER), A., ii, 
284. 

significance of, in water analysis 
(MALMEJAC), A., ii, 328. 
detection of, in presence of bromides 
(FAURHOLT), A., ii, 328. 
estimation of, volumetrically 
(Boutam), A., ii, 503. 
estimation of, in blood (AusTIN and 
VAN SLYKE), A., ii, 329 ; (Myers 
and Suort), A., ii, 768. 
estimation of, in soils (Hirst and 
GrEAVEs), A.,, ii, 384. 
Chloric acid, estimation of, iodo- 
metrically (KoLTHOFF), A., ii, 190. 
Perchlorates, electrolytic preparation 
of (WILLIAMs), A., ii, 684. 

Chlorine organic compounds, sulpho- 
chromic combustion of (Guyor and 
Srvon), A., ii, 332. 

Chlorine detection and estimation :— 
free, detection and estimation of, in 

carbonyl chloride (D&ELEPINE), A., 
ii, 383. 
estimation of, electrometrically (RoNA 
and MicHaELIs), A., ii, 475. 
estimation of, nephelometrically 
(Lamp, CARLETON, and MELDRUM), 
A., ii, 383, 
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Chlorine detection and estimation :— 

estimation of, in blood (RopILLoN), 
A,, ii, 701. 

estimation of, in foods, feces, and 
urine (HALVERSON and WELLS), 
A., ii, 264. 

estimation of, in organic compounds 
(RospeErtson), A., li, 190. 

Chlorite from Japan (SATO), A., ii, 499. 

Chloroform, detection of impurities in 
(Urz), A., ii, 270. 

estimation of (ScHLICHT and AUSTEN), 
A., ii, 514. 

Chlorogenic acid (FreupEeNseERs), A., i, 

in Araliacee (VAN DER HAAn), A,, i, 
358. 

Chlorohydrins, preparation of (Smiru 
and SAMUELSSON), A., i, 658 

a-Chloroketones, action of hydrazines on 
(Boprorss), A., i, 96. 

Chlorophyll, 
logical properties of (BUrei, v. 
TRACZEWSKI, BAss, BRAUNSTEIN, 
and FRIDKIss ; GRIGORIEW), A 
204. 

action of light on (WURMSER), 
462. 

colloidal, action of light on, in pre- 
sence of stabilisers (WURMSER), A., 
i, 560. 

fluoresence and condition of, in living 
cells (SrERN), A., i, 700. 

influence of the pyrrole nucleus in the 
formation of (Oppo and Po.LLaccr), 
A., i, 407. 

—— ee of (ORTON and 
Pork), A., i, 521. 

vapour pressures of (BAxTER, BrezzEn- 
BERGER, and WI1son), A., ii, 531. 

adsorption of, by charcoal (HARNED), 
A., ii, 292 

action of, on enzymes (BERTRAND and 
RosENBLATT), A., i, 646. 

reactions of (GUILLEMARD and LaBar), 
A., ii, 392. 

Chlorosulphonic acid, methyl ester, ac- 
tion of water on (GuyoT and Srmoy), 
A., i, 284. 

Chlorylsulphonamidobenzoic 
(Cuaass), A., i, 549. 

m- and iso-Cholanic acids, and their 
derivatives (WiINDAUS and NEv- 
KIRCHEN), A., i, 42. 

Cholestane-4:8- dione, and its — 
(Wiypaus and Kircuner), A., i, 
436. 

Cholestan-6-one, and its derivatives 
(WinpAvs), A., i, 434. 

Cholestane-8-one (WiNDAUs), A., i, 435. 

Cholestane-8-one-4-0l1 (WINDAUS and 
KIRCHNER), A., i, 436, 


“? 1, 


Beg Hy 


acid 
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Cholestene, es hydrocyanide of 


(WinpAus), A., i, 435 
ee nitro- (WrNDAUs), A., i, 


] 
Cholesterol (Winpaus and NEvKIRCcH- 

EN), A., i, 41; (WiINDAUs), A., i, 
309, A345 (WinpDAuUs and Kincu. 
NER), A., i, 435. 

chemical and morphological studies of, 
and its esters (Fex), A., i, 697. 

nephelometric value of (CsonKa), A., 
li, 272. 

polymorphism of crystals of (Ricu- 
AuD), A., i, 546. 

catalytic reduction of ( 
675. 

estimation of, and its synthesis in the 
human body (GAMBLE and BLAck- 
FAN), A., i, 650. 


Norp), A., i, 


| Cholesteryl acetate, oxidation of (W1y- 


pAUS and KrrcHNER), A., i, 435. 
Cholesterylene, catalytic reduction of 
(Norp), A., i, 675. 


| Cholic acid, oe of acyl deriva- 


tives of (RrepDEL), A., i, 156. 

apoCholic acid, and its salts, esters, and 
additive compounds (BoEDECKER), 
A., i, 848. 


| Choline, manufacture of salts of (VEREI- 


NIGTE CHEMISCHE WERKE), A., i, 
18. 

Chondroitin-sulphuric acid, formation 
of, in the organism (SCHMIEDEBERG), 
A., i, 695. 

Chromans. See Benzopyrans. 
Chroman series, studies in the (GREEN- 
woop and NIERENSTEIN), T., 1594. 
Chromium alloys with cobalt and 
molybdenum, analysis of (Camp and 

MARDEN), A., ii, 775. 

Chromium bases (chromium ammines), 
absorption spectra of (SH1BATA and 
Matsuno), A., ii, 403. 

Chromi-aquo-triammines (FROWEIN), 
A., ii, 321. 

Tetrathiocyanatodiamminochromi- 
ammines (ErHrAIM and Moser), 
A., ii, 379. 

Chromium salts, effect of, on growth of 
plants (PFEIFFER, SIMMERMACHER, 
and Rrppet), A., i, 652. 

Chromium chlorides, green double salts 
of, with inorganic and organic salts 
(LARsson), A. , ii, 320. 

chromate (JovrrscuiTscn), A., ii, 
180. 

hydroxide, formula of 
CHITSCH), A., ii, 179. 

sulphate, lilac-grey, constitution of 
(RecovurA), A., ii, 495. 

Chromic chlorides, magnetochemistry 
of (BatTA E ras), A., ii, 222, 


(JoviTs- 
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Chromium oxide, compounds of ceric 
oxide with (VEIL), A., ii, 377. 

Chromic acid, estimation of, iodo- 
metrically, in lead chromate 
(GrocER), A., ii, 58. 

Chromates, photo-oxidation of organic 
compounds by (PLoTNIKow), A., ii, 
212. 

Chromic sulphate, new 
(RecourA), A., ii, 114. 

Chromium organic compounds(MANDAL), 
A. 3, 375 

with asparagine (BERNARDI), A., i, 
293. 

thiocyanates, complex (ByERruM), A., 
i, 374. 

Chromium detection, 
separation :— 
detection and estimation of, in min- 
erals and ores (HAcKL), A., ii, 194. 
effect of atmospheric oxygen on 
the estimation of, iodometrically 
(MEINDL), A., ii, 390. 

separation of, from metals of the group 
(WENGER and WuHRMANN), A,, ii, 
57. 

separation of manganese and (HERscu- 
KOWITSCR), A., ii, 452. 

Chromone. See Benzopyrone. 
Chromones, synthesis of (RUHEMANN), 
A., i, 326. 


form of 


estimation, and 


Chromophores, function of (Lirscuirz 
and RosENBOHM), A., ii, 208. 

Chubutite, importance of the discovery 
of (RrmANN), A., ii, 439. 


Chymosin. See Rennin. 
Cilianic acid, oxime of (ScHENCK), A., 
i, 848. 

Cinchona alkaloids (RABEand KINDLER), 
A., i, 78; (Jacoss and HEeIpEL- 
BERGER), A., i, 178, 175; (GIEMSA 
and HALBERKANN), A., i, 496. 

syntheses of derivatives of (Jacobs 
and HEIDELBERGER), A., i, 633 ; 
(HEIDELBERGER and Jacons), A., i, 
634. 
detection of, in quinine 
(KotTHorFF), A., ii, 203. 
Cinchonic acid derivatives, preparation 
of (MiLLs and WisHART), T., 586. 
Cinchonidine, derivatives of (J Acons and 
HEIDELBERGER), A., i, 173. 
Cinchonine, transformations of (JuNG- 
FLEISCH and Licer), A., i, 875. 
derivatives of (Jacops and HEIDEL- 
BERGER), A., i, 173. 
compound of cacodyl chloride with 
(Maittarp and Murway), A., i, 
756 
Cinchotoxine, derivatives of (FaAnrs- 
WERKE vorM. Meister, Lucius, & 
Bronqye), A., i, 79, 


salts 
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Cineole, estimation of, in eucalyptus oils 
(Cockinec), A., ii, 645. 

Cinnamaldehyde, o-nitro-, preparation of 
(Mitts and Evans), T., 1037. 

alloCinnamtribromoanilide, a-bromo- 
(ReEIcH and CoucHet), A., i, 388. 

Cinnamenylvinylurethane (RINKEs), A., 
i, 322. 

Cinnamic acid, bismuth salt (VANINO 

and Mussenve), A., i, 9. 

ethyl ester, potassium derivative 
(ScHEIBLER and Voss), A., i, 
367. 

p-bromophenacy] ester (J UDEFIND and 
Rep), A., i, 481. 

detection of (DENIGis), A., ii, 454. 

Cinnamic acids, optically active (ERLEN- 
MEYER and HILGENDoRF?®), A., i, 
615. 

action of asymmetric substances on 
(ERLENMEYER), A., i, 46. 

stereoisomeric, boiling-points of esters 
of (SroERMER and Sanpow), A,, i, 
613; (STorrMER and KrircHner), 
A., i, 614. 

alloCinnamie acids, trimorphism of (nz 
Jone), A., i, 162. 

Cinnamic acids, bromo-, and chloro-, 
stereoisomeric, and their methyl 
esters and amides (SroERMER and 
KIRCHNER), A., i, 614. 

a-bromo-o- and -p-nitro-, and their 
ethyl esters (Retcu and Cane), 
A., i, 388. 

Cinnamic anhydride, a-bromo- (REIcH 
and Covcuer), A., i, 389. 

Cinnamyl bromide (ADAms and ULIcH), 

A., i, 387. 
methyl ether, iodohydrin derived 
from (Beaurour), A., i, 313. 
p-Cinnamylideneaminoazobenzene, and 
— (REDDELIEN), A., i, 
a 
9-Cinnamylidenefluorene, 
(Strcuitz), A., i, 606. 

Cinnamylidenequinaldine, amino-, and 
nitro-, and their derivatives (MILLs 
and Evans), T., 1035. 

Citraconic acid, electrolytic decomposi- 
tion of the alkali salts of (HENRICH 
and ScHEnk), A., i, 142. 

Citric acid, ferric salts, 
(BELLon!), A., i, 814. 

p-bromophenacy] ester (JUDEFIND and 
Rep), A., i, 481. 
Clays, coagulation of (OpiN), A., ii, 


2:7-dibromo- 


complex 


Japanese acid, acidity of (Kopayasnt), 
A., i, 704. 
Clay suspensions, coagulation of, in 
ae of silicic acid (Smirn), A., ii, 
296. 
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Coagulation of colloids (OstwaLp), A., 
ii, 168, 236; (Opin), A., ii, 169; 
(Bacn), A., ii, 360. 

of colloidal solutions (WEsTGREN), 
A., ii, 99. 

of hydrosols (MUKHERJEE), T., 350; 
(MUKHERJEE and PAPACONSTAN- 
TInov), T., 1563. 

Coal, composition of (TIpESWELL and 

WHEELER), T., 794. 

constituents of, and their behaviour 
on coking (LEsstne), T., 247. 

— constituents of (Lesstne), T., 
256. 

carbonisation of, at low temperatures 
(Tern), A., i, 1; (Fischer and 
Guuup), A., i, 277. 

transition from, to coke (SINKINSON), 
T., 839. 

oxidation of (GopcHor), A., ii, 486. 

action of, on a photographic plate 
(Stnkryson), T., 165. 

Coal gas, estimation of acetylene in 
(ARNOLD, MOLLNEY, and ZIMMER- 
MANN), A., ii, 513. 

Coal-tar, thionaphthen in (WeEISSGERBER 
and Kruser), A., i, 754. 

Cobalt, absorption spectrum of (KrNe), 
A., ii, 522; (Morr), A., 
573. 

are spectrum of (P1XA DE Rvstes), 
A., ii, 71; (Dae), A., ii, 
459. 

passivity of (ByErs and Krve), A., ii, 
79 


79. 

Cobalt alloys with chromium and 
molybdenum, analysis of (CAMP and 
MARDEN), A., t 

Cobalt bases (cobaltammines) (DHAR; 


Jos), A., ii, 320. 

stability of (Lamp and Larsoy), 
A., ii, 728, 762. 

complex (Prick), T., 860. 

Oxalodinitritodiamminocobalti- 
ammines (EPHRAIM and Moser), 
A., ii, 379. 

Tetranitritodiamminocobaltiammines 
(Eruraim and Moser), A., ii, 
379. 

Cobalt compounds, complex, polarisation 
tension and constitution of (Dar 
and Urparn), A., ii, 157. 

Cobalt salts, action of, with mercuric 
cyanide (SCAGLIARINI and Bonin1), 
A., i, 720. 

Cobalt chloride, diffusion and mobility 
of ions in (Rona), A., ii, 594. 

Cobalt organic compounds :— 
with asparagine (BeRNARD!), A., i, 

294. 
with catechol (WEINLAND and Dért- 
INGER), A., i, 545, 


| 
| 
| 
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Cobalt detection, 
separation :— 
detection of (BELLUccr), A., ii, 194. 
detection and estimation of small 
amounts of (BRENNER), A., ii, 195, 
detection of, and its separation from 
nickel (Comrin), A., ii, 559. 

— detection of (GUERBET), A., ii, 
617. 

Cocaine series (v. BRAUN and RArn), 
A., i, 446. 

Coconut. See Cocos nucifera. 

Cocos nucifera (coconut), globulin from 
(Jouns, Fixxs, and GERsDORFF), A., 
i, 210. 

Codeine, constitution of (FREuND, 
MELBER, and ScHLESINGER), A., i, 
757. 

compound of diallylbarbituric acid 
with (Society or CHEMICAL In- 
DUSTRY IN Baste), A., i, 756. 

estimation of (ANNETT and Sen), A., 
ii, 644. 

Cohesion, van der Waals’s 
(Desye), A., ii, 356. 

in solids, electrical nature of (Bory), 
A., ii, 227. 


estimation, and 


force of 


| Coke, transition from coal to (SrnkKIN- 


ii, | 


son), T., 839. 
Collagen, formation of, in the organism 
(SCHMIEDEBERG), A., i, 695. 
Collodion membranes. See Membranes. 
Colloids, electrical synthesis of (SvVED- 
BERG), A., ii, 97. 
electrical double refraction of (Brrc- 
HOLM and BsOrNsrABL), A., ii, 296. 
nomenclature of (WEISSENBERGER), 
A., ii, 168. 
changes in the physical state of 
(ADoLF and SPIEGEL; WAGNER), 
A., i, 683; (Pautr and Marvta), 
A., i, 684. 
influence of electrolytes on physical 
properties of (Loxs), A., ii, 233. 
coagulation of, by electrolytes (Ost- 
WALD), A., ii, 168, 236; (Opzy), 
A., ii, 169; (Bacn), A., ii, 360. 
colour of (BANCROFT), A., ii, 98, 99. 
effect of organic acids and their amino- 
derivatives on the swelling of 
(MacDoveaL and Spornr), A., ii, 
21. 
precipitation of (Murray), A., ii, 741. 
action of strophanthin on (PIETR- 
KOwSK]I), A., i, 122. 
lyophile, conductivity depression and 
adsorption by (PouANy!), A., 1, 
603. 


organic, viscosity of (RoTHLIN), A., 
ii, 18 

protective (GuTBIER and Saver), A., 
ii, 22, 


INDEX OF 


Colloidal catalysts. See Catalysts. 

electrolytes (McBain and Satmoy), 
A., ii, 234. 

liquids, influence of uranium and 
potassium on the viscosity of 
(GuNzBURG), A., i, 405. 

metals, preparation of (Bérsgson 
and SvepBERG), A., ii, 21. 

particles, reciprocal attraction of 
(FRICKE), A., ii, 740. 

pigments. See Pigments. 

solutions, formation and stability of 

(v. WeErmaArn), A., ii, 740. 
formation of, in organic syntheses 
(BAKUNIN and GIorDANI), A,, 
ii, 478. 7 
distinction between molecular solu- 
tions and (OstwALp), A., ii, 360. 
viscosity of (ARRHENIUS), A., ii, 
92 ; (Bary), A., ii, 416. 

state, von Weimarn’s theory of the 
(Bucuner and KAtFF), A., ii, 232. 

suspensions, coagulation of, in presence 
of silicic acid (Smrirn), A., ii, 296. 

systems, properties of (Bay.iss), A., 

i, 514. 
distribution of particles in (Wxsrt- 
GREN), A., ii, 538. 

Colophony, constituents of (Paut), A., 

i, 245 

Colorimeter, use of, in analysis (FaLk 

and MILLER), A., ii, 444. 

Colour and chemical constitution (KrHr- 
MANN and Sanpoz), A., ii, 142; 
(Morr), A., ii, 572, 573. 

connexion between degree of disper- 
sion and (WEDe«KIND and RuHEin- 
BOLDT), A., ii, 19. 

of colloids (BANCROFT), A., ii, 98, 99. 

of metallic salts (SuiBara), A., ii, 
141. 

of minerals (DoELTER), A., ii, 184. 

Colour lakes, theory of (BRENNER), A., 

ii, 194. 

Colouring matter, C,;H,,0, from Hyen- 
anche globosa (HENRY), T., 1625. 

C,,H,O,N; from diazotised picramide 
and 8-naphthol (Missin), A., i, 
889. 

C,,H,O,N,Cl from diazotised 4-chloro- 
2:6-dinitroaniline and 8-naphthol 
(Missin), A., i, 888. 

CygHy,O,N,S from diazotised 2:6- 
dinitroaniline-4-sulphonic acid and 
B-naphthol (Missin), A., i, 889. 

CygH,0,.N,CIS, from diazotised 4- 
chloro-2:6-dinitroaniline and 1:8- 
aminonaphthol-3:6-disulphonic acid 
(Missu1n), A., i, 888. 

Colouring matters, table of absorption 


spectra of, for use in their identifi- | 


cation (Morr), A., ii, 571. 
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Colouring matters, electrochemical ce!ls 
containing (STAECHELIN), A., ii, 
580. 

adsorption of, by charcoal (KNEcH’), 
A., ii, 475. 

adsorption of, by uric acid (BEnoir), 
A., i, 384. 

action of diazomethane on (KisTER 
and Kuscn), A., i, 685. 

action of, on yeast cells (v. EULER 
and FLORELL), A., i, 267. 

mordant, new bases for preparation of 

(BAMBERGER), A., i, 256. 
use of phenols as (MOHLAD), A., i,36. 
organic fission of, by hydrogenation 
(MAYER), A., i, 643. 

yellow sulphide (MazumpER and 
Warson), T., 830. 

See also Pigments and :— 

Alizarin. 
Hemochrome. 
Lawsone. 
Rhinanthocyanin. 

Columbic acid. See under Columbium. 

Columbium :— 

Columbic acid, separation of, from 
tantalic and titanic acids, and its 
solubility in acid hydrogen peroxide 
(HAHN and GILLE), A., ii, 763. 

Combustion, lecture experiment on 

(Price), A., ii, 305. 

Combustion tubes, renovation of (Dors- 

MAN), A., ii, 266. 

spiro-Compounds, formation and stability 

of (BeckER and Tope), T., 1579. 


| Concanavalins 4 and B(SumneER), A., i, 


210. 
Condensation at double linkings (v. 
EvuLErR and JosEPpuHson), A., i, 489. 
Condensers (FRIEDRICHS), A., ii, 172. 
Liebig’s, history of the discovery of 
(A.), A., ii, 27. 
Congo-rubin, precipitation of, by electro- 
lytes (OSTWALD), A., ii, 237. 
colour changes of, in presence of 
hydrogen ions and of neutral salts 
(Ligers), A., ii, 171. 
d-Conhydrinone, relation between iso- 
pelletierine and (Hxss), A., i, 86. 
Coniferin, derivatives of (OpéN), A., i, 
247. 
isoConiine, non-existence of (HEss and 
WELTZIEN), A., i, 330. 
Copper, spectrum of (Hicks), A., ii, 341. 
light radiations emitted by the vapour 
of, under thermoelectrical and chemi- 
cal excitation (HEMSALECH), A., ii, 
570. 
colloidal, preparation of (GUTBIER 
and SaurrR), A., ii, 22. 
growth phenomena of (BEUTELL), A., 
ii, 251. 
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Copper, reciprocal penetration of zinc 
and, at 400° (Wziss), A., ii, 545. 
catalytic action of (PALMER), A., ii, 
rate of solution of, in aqueous am- 
monia (YAMASAKI), A., li, 622. 
reduced, use of, in elementary analy- 
sis (CHERBULIEZ), A., ii, 776. 
content of, in cultivated soils (Ma- 
QUENNE and Demoussy), A., i, 211. 
Copper alloys, study of (Braxsco), A., 
ii, 759. 
with aluminium, estimation of copper 
in (Huot), A., ii, 389. 
and zinc (JAKES), A., ii, 38; 
(Scnutz and WAEHLER?), A., ii, 
375. 
with tin and with zine, micrographic 
appearance of (PorTevin), A., ii, 


with gold, electrochemistry of (Tam- 
MANN), A., ii, 672. 

with mercury, electromotive force of 
cells containing (OnoLM), A., ii, 78. 


with nickel, magnetic properties of | 


(Gans and Fonseca), A., li, 352. 
with nickel and zine (GUILLET), A., ii, 
254. 
with silicon (SANFOURCHE), A., ii, 
314 ; (BocpaAy), A., ii, 375. 


with zinc, chemical and electrochemical | 


properties of (SAUERWALD), A., ii, 
623 


Copper bases (cuprammines), absorption 
spectra of (SuipaTa and Matsuno), 
A., ii, 403. 

Copper salts, catalytic action of, on the 
oxidation of ferrous salts (Ma- 
QUENNE and Demovussy), A., ii, 547. 

presence of, in plants and vegetable 
foodstuffs (GuERITHAULT), A., i, 
653. 


occurrence of, in plants and animal | 


products (FLEURENT and Livi), A., 
i, 584. 

distribution and migration of, in 
tissues of green plants (MAQUENNE 
and Drmoussy), A., i, 270. 

effect of, on the growth of plants 


(MaQuENNE and Demoussy), A., i, | 


584, 


occurrence of, in marine animals (RosE 


and Bopansky), A., i, 909. 

Copper antimonyiodocyanide and anti- 
monyoxyiodide (VouRNAzos), A., ii, 
437 


hydroxide, formation and dehydration 
of (Kontscnitrer and TiscueEr), 
A., ii, 624. 

oxide, adsorption of, by ferric oxide 
(TororEscu), A., ii, 639. 

alkali selenates (Turron), A., ii, 690. 


| Coralyne. 
| W-Coralyne. 
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Copper sulphide, adsorption by (ScneEr- 
INGA), A., ii, 737. 

Cuprous chloride, preparation of a 
hydrochloric acid solution of 
(KRrAusKorrF and Purpy), A., ii, 
267. 

oxide, photochemical cells contain- 
ing (Cask), A., ii, 156. 
adsorption compounds of (Brrc- 
ZELLER), A., ii, 199. 
colloidal (PAAL), A., ii, 494. 
Copper organic compounds :— 
ferrocyanide, and its use as a mem- 
brane (HARTUNG), A., ii, 676. 
Copper detection and estimation : 
detection and estimation of small 
amounts of (BRENNER), A., ii, 195. 
estimation of (BRADLEY), A., ii, 638. 
estimation of, volumetrically with 
permanganate (CLARK), A., ii, 128. 
estimation of, by means of potassium 
thiocyanate (Bruns), A., ii, 773. 
estimation of, in copper alloys with 
aluminium (Huot), A., ii, 389. 
estimation of, in lead and its oxides 
(Harpy), A., ii, 510. 
estimation of lead in 
Luckey), A., ii, 1938. 
Copper solutions, used as spray liquids, 
action of rain water on deposits from 
(VILLEDIEU and VILLEDIEV), A., i, 
704. 


(HILL and 


See Hexadehydrocoralydine. 
See Acetylpapaverine. 

Cornetite, new mineral from Katanga 
(CEsAro), A., ii, 441. 

Coronopic acid (EMMANUEL and PAPa- 
VASILION), A., i, 802. 

Cotton-seed oil, fat-soluble vitamins in 
(DANIELS and Loveutin), A., i, 648. 

Coumaran, 4-bromo- (RinpFusz, GIN- 
NINGS, and Harnack), A., i, 396. 

Coumarans, synthesis of (RiINpDFusz, 
GinniNnGs, and Harnacr), A., i, 395. 


| Coumaranone series, studies in (Hi1GGIN- 


BOTHAM and STEPHEN), T., 1534. 


| Coumarilie acid, 5-hydroxy- (KaRReER, 


GLATTFELDER, and WIDMER), A., i, 
628. 
Coumarin, pharmacological action of the 
reduction products of (FROMHERZ), 
A, 4, 408. 
detection of, in vanillin (GEeRet), A., 
ii, 713. 

Coumarin, bromonitro-derivatives 
(Duar), T., 1000. 

Coumarone, 5-hydroxy- (KARRER, 
GLATTFELDER, and WIDMER), A., i, 
628. 

Coumarone-4-aldehyde, 5-hydroxy- 
(KarreR, GLATTFELDER, and WIb- 
MER), A., i, 629. 
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Coumarone-l-carboxylic acid. See 
Coumarilic acid. 
Creatine in blood (Fre), A., i, 781. 
effect of guanidine injection on the 
amount of, in muscle (WISHART), 
A., i, 509. 
Creatinine in blood (Frict), A., i, 781. 
Creosote, distinction between guaiacol 
and, by means of diastatic reagents 
(PaLET), A., ii, 393. 
* Cresineol,”’ (CockINne), A., i, 621. 
Cresols, isomeric, disinfection values of 
(DirrHorN), A., i, 918. 
m-Cresol, 2:6-dinitro- (Drew), T., 1618. 
trinitro-, esters, action of phenylhydr- 
azine on (Gru), A., i, 98. 
p-Cresol, 5-bromo-3-amino-, acetyl and 
benzoyl derivatives (RAIFoRD), A., 
i, 156. 
trichloro- (DATTA and MITTER), A., 
i, 157. 
o-Cresolphthalein, preparation of (Cori- 
sarow), T., 214. 
m-Cresotic acid, compounds of, with 
titanium chloride (RosENHEIM and 
SorGe), A., i, 551. 
Cresylic acid, analysis of (Fox and 
BARKER), A., ii, 516. 
Crichtonite in titaniferous 
(Lacrorx), A., ii, 626. 
Cristobalite, latent heat of fusion of 
(WasHpuRN), A., ii, 325. 
Critical constants (Mo.Egs), A., ii, 162. 
and chemical constitution (HERZ), 
A., ii, 285, 414. 
temperature, relation between boiling 
point and (WALDEN), A., ii, 665. 


iron ores 


and pressures, and boiling points of | 


homologous series (PRUD’ HOMME), 
A., ii, 587. 


Crotonic acid, and 88-thio-, ethy] esters, | 


potassium derivatives (SCHEIBLER and 
Voss), A., i, 367. 
Crotonovanillylamide (NELSON), A., i, 
54, 
Croton resin (Bornm), A., i, 492. 
m-Crotonyl-p-cresol, and its methyl 
ether, disemicarbazide derivative (Vv. 
AUWErs and LAMMERHIR?), A., 1, 
867. 
Cryohydrates, condition 
(DENECKE), A., ii, 10. 
alloCryptopine, constitution of (GapDa- 
MER), A., i, 872. 
Crystals, structure of (QUARTAROL)), A., 
ii, 602. 
effect of asymmetry on (BARKER 
and Porter), T., 1303. 
Born’s theory of (Fasans), A., ii, 
21. 


diagrams of 


model to show (Wurrtock), A., ii, 
359. 
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Crystals, theory of structure and develop- 

ment of (NIGGLI), A., ii, 295. 

arrangement of atoms in (Brace), A., 
ii, 587. 

atomic constitution of the surfaces 
of (MADELUNG), A., ii, 97. 

calculation of the properties of, from 
Bohr’s atom model (BorN and 
LANDE), A., ii, 424, 

symmetry of (TurrRiNG), A., ii, 477. 

lattice of (Rets), A., ii, 537. 

optical properties of, in the infra-red 
spectrum (LIzBiscH and RuBENs), 
A., ii, 402. 

photochemical action of polarised light 
on (Papo), A., ii, 143. 

patterns obtained by the passage of 
Réntgen rays through (JAEGER), 
A., ii, 601. 

determination of ionic charges in 
(Born), A., ii, 401. 

heats of fusion, velocity of crystallisa- 
tion and chemical affinity in 
(Papoa), A., ii, 85. 

surface energy of (Born and STERN), 
A., ii, 418. 

effect of strain on the solubility of 
(Hostrerrer), A., ii, 95. 

relation between degree of supersatura- 
tion and size of (BANcRoFT), A., ii, 
295. 

velocity of reaction of (HINSHELWOOD 
and Bowen), A., ii, 743. 

rhythmic growth of (HorsAss), A.,, ii, 
169. 


similar in form to microbes (BAU), 
A., i, 420. 

hydrated, aqueous pressure of (BAXTER 
and LANSING), A., ii, 286. 

liquid, optical properties of (LEn- 
MANN), A., ii, 296. 

Crystal lamella, relation between the 
melting point of a, and its thickness 
(TAMMANN ; MerssneEr), A., ii, 283. 


| Crystalline powders, arrangement for 


crystallographic investigation of 
(Boutin), A., ii, 214. 

Crystallisation, retardation of, in super- 
saturated solutions (CoHEN and 
MokEsVELD), A., ii, 601. 

of supersaturated and supercooled 
liquids (McINTosn), A., ii, 478. 
Crystallography of isomorphous sub- 
stances (RINNE), A., ii, 231. 
Crystalloids, influence of electrolytes on 
physical properties of (Logs), A., ii, 


Crustaces, red 


colouring matter of 
(Verne), A., i, 680. 

Cucurbita maxima(Hubbardsquash), con- 
stituents of oil from seeds of (BAUGH- 
MAN and JAMIEson), A., i, 412. 
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¥-Cumeneazoindoxyl (MArTINET and 
DorniEr), A., i, 336, 

y-Cumene-5-sulphonic acid, preparation 
of, and diamino-, nitroamino-, and 
dinitro-, and their salts and deriva- 
tives (Gipson), T., 953. 

Cumoquinonecumyldi-imine 
SCHMIDT), A., i, 227. 

Cuorin (MAcLEAN and GrirrirTus), A., 
i, 908, 

**Cupferron.”” See Phenylhydroxyl- 
amine, nitroso-, ammonium salt. 

Cuprous salts. See under Copper. 

Cuskhygrine, constitution and deriva- 
tives of (Hess and Fink), A., i, 
497. 

Cyanamide, action of chlorine, hypo- 
chlorous acid and cyanogen chloride 
on, and its derivatives (MAUGUIN 
and Simon), A., i, 424. 

decomposition of, in soils (Cowl1e), 
A., 1, 655. 

conversion of, into carbamide by soil 
bacteria (Mazft, Vita, and LEmo- 
IGNE), A., i, 123. 

Cyanates. See under Cyanogen. 

Cyanic acid. See under Cyanogen. 
thio-. See Thiocyanic acid. 

isoCyanines, constitution of (MILLs and 
WisHart), T., 579. 

Cyanine colouring matters (Mitts and 
WisHart), T., 579; (Mirus and 
Evans), T., 1035; (Minis and 
HAmER), T., 1550. 

Cyanogen, spectrum of (PERo7), A., ii, 

341. 


(GoLp- 


origin of band spectrum of, and its 
use in detection of carbon and 
nitrogen (BARRATT), A., ii, 569. 

and its haloids, action of, on mag- 
nesium organic compounds (Gric- 
NARD, BELLET, and Covurror), A., 
i, 235. 

thio-. See Thiocyanogen. 

Cyanogen compounds as nutrient sub- 
stances for microbes (PERorr!), A., i, 
513. 

Cyanogen bromide, vapour pressures of 
(BAXTER, BEZZENBERGER, and 
Witsoy), A., ii, 531. 

chloride, preparation of, on a large 
laboratory scale (Price and 
GREEN), A., i, 425. 

toxic action of (Rreep), A., i, 
698. 

Hydrocyanic acid, preparation of, by 
the electric discharge (BriInER 
and Barrruss), A., i, 224. 

synthesis of, by catalysis (MAILHE 
and DE Gopon), A., i, 826. 

action of dextrose with (BouGAULT 
and Perrier), A., i, 473. 


INDEX OF 
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Cyanogen :— 

Hydrocyanic acid, in plants (Rosey- 
THALER), A., i, 130, 271. 

action of, on plants (WEHMER), A., 
i, 273. 

gaseous, action of, on growth of 
plants (Sroxkiasa), A., i, 516. 

in Phaseolus lunatus (LUurie), A., 
i, 359, 411. 

compound of, in seeds of Schleichera 
trijuga (ROSENTHALER), A., i, 
411. 

in Sudan grass (MENAUL and 
DowELbL), A., i, 359. 

detection of (CHELLE ; EKELEY and 
Macy), A., ii, 202; (Morr), A., 
ii, 715. 

detection of, in a case of poisoning 
(CHELLE), A., ii, 66. 

estimation of (Morris), 
646. 

estimation of, in beans (CZAPskKI), 
A,, ii, 566 

estimation of, in Phaseolus lunatus 
(Simpson), A., ii, 647. 

Cyanic acid, constitution of, and the 
formation of urea from its inter- 
action with ammonia (WERNER 
aud Fearon), T., 1356. 

detection of (Fossg), A., ii, 714, 
779. 
isoCyanic acid, condensation of, with 
alkyl Schiff bases (Hate and 
LANGE), A., i, 399. 
Cyanates, soluble, preparation of 
(RIEDEL), A., i, 219. 

p-Cymene, use of, as a solvent (WHEEL- 
ER), A., i, 751. 

nitration of (ALFTHAN), A., i, 253. 

p-Cymene, 2-chloro-5:6-dinitro-, prepara- 

tion of (Luss and Younes), A., i, 

153. 

m-isoCymene, eT (HENDERSON 

and SmEarTon), T., 147. 

p-Cymylene-2:6-diamine, and its salts 

and derivatives (ALFTHAN), A., 1, 

254. 

Cymyloxamic acid, m-amino-(ALFTHAN), 

A., i, 254. 

Cypridina hilgendorfii, production of 

light by (Kanpa), A., i, 695. 

Cypridina luciferin, luminescence of 

(HarRVEY), A., i, 202, 203. 

Cystine, value of, in nutrition (JoHNS 
and Finks), A., i, 404; (SURE), 
A., i, 785. 

detection of, in 


h., i, 


urinary calculi 
(Denicks), A., ii, 518. 
estimation of (OxupaA), A., ii, 781. | 
Cytidinephosphoric acid (LEVENE), A., |, 
259. 


a 
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| Desmotropism, keto-enolic (MEYER and 


D. 
| Dextrose (d-glucose, grape-sugar), effects 


Dapnidew, aldamines in (Lori), A., i, 
908. 

Davidite, composition of 
Mawson), A., ii, 259. 

Decahydronaphthalene, purification of 
(TETRALIN G. m. b. H.), A., i, 429. 

Dechloro-8-chloralamide (HANKIoT and 
Kune), A., i, 147. 

Dechloro-a- and -8-chloraloses, and their 
dibenzoyl derivatives (HANRIOT and 
Kune), A., i, 147. 


(CooKE; 


Decoic acid, halogenophenacyl esters | 


(JUDEFIND and RrErp), A., i, 481. 

n-Decovanillylamide (NELSON), A., i, 
154. 

Dehydrodicamphene (LANGLots), A., i, 
241. 

Dehydroisofenchocamphoric acids, and 
their derivatives (TorvonrEN), A., i, 
49. 


Dehydroisofenchoic acid. See Delydro- | 


isofeachocamphoric acid. 

De-N-methylchlorodihydrocodide, and 
its methiodide (Freunp, MELBER, 
and ScCHLESINGER), A., i, 758. 

De-N-methyldihydrocodeine, and _ its 
salts (FreuND, MELBER, and SCHLE- 
SINGER), A., i, 757. 

De-N-methylmethoxytetrahydrodeoxy- 
codeine, and its salts (FREUND, 
MELBER, and SCHLESINGER), A., i, 
759. 

-and 8-J-Demethylscopolines, and their 
salts and derivatives (Hess), A., i, 
82. 

Density, determination of (HOLKER ; 

Brock), A., ii, 590. 

calculation of, at absolute 
(Prup’HOMME), A., ii, 165. 

absolute and relative, relation 
between, and the apparent weight 
of solutions (CHENEAU), A., ii, 226. 

of organic liquids (BINGHAM, VAN 
K.oostER and KLEINSPEHN), A., 
i, 302. 

Density numbers of Groshans (JORISSEN), 
A., ii, 90. 

Deoxycarminic acid, and its ace‘yl 
derivative (DimrorH and KAMMERER), 
A., i, 448. 

Deoxycholie acid, derivatives of (WIE- 
LAND), A., i, 368. 

Deoxyephedrine, constitution of 
(Ogata), A., i, 396. 

8-Deoxymethylglucoside, and its tri- 
acetyl derivative (FiscHer, Brre- 
MANN, and Scnorre), A., i, 422. 


zero 


Deoxyquinidine hydrochloride (HEIDEL-. 


BERGER and Jacoss), A., i, 634, 
CXVIIL ii. 


ScHOELLER), A., i, 707. 


of acids on the optical rotation of 
(Murscuuauser), A., i, 661. 

mutarotation of, in alkaline solution 
(MurscHuauser), A,, i, 711. 

conversion of cellulose into (IRVINE 
and SouTar), T., 1489. 

influence of certain organic compounds 
on the action of alkalis on (WATER- 
MAN ani Groot), A., i, 820. 

action of alkaline earth carbonates on 
(MurscHHAUsER), A., i, 13, 662, 
712. 

action of hydrocyanic acid on (Bov- 
GAULT and Prerrigr), A., i, 473. 

action of, on amino-acids and protein 
hydrolysates (DowELL and 
MENAUL), A., i, 191. 

fermentation of, by Bacillus coli 
communis (GREY), A., i, 699. 

effect of keto-acids and aldehydes on 
the fermentation of, by yeast juice 
or zymin (HARDEN and HENLEY), 
A., i, 914. 

detection of, in plants. biochemically 
(BourQquELor and BripeEt), A., ii, 
337. 


detection of, in urine (Ewr), A., ii, 
132. 
estimation of (PENNELL), A., ii, 132. 
estimation of small quantities of 
(PERRIER), A., ii, 777. 
estimation of, microchemically 
(Bane), A., ii, 199. 
estimation of, with potassium cyanide 
(BovcautT.and Perrier), A., ii, 
452. 
estimation of, in blood (TERVAERT ; 
OppLER), A., ii, 640; (HAGEDORN 
aud JENSEN), A., ii, 641, 
estimation of, in presence of lactose 
(Hixpt), A., ii, 274. 
separation of levulose and (Lucius), 
A., ii, 132. 
a-Dextrose, stability of (v. EvLeR and 
HEDELIvs), A., i, 712. 
Diabantite from Massachusetts (SHAN- 
NON), A., ii, 499. 
Diacetoacetylanilide, thio- (WoRRALL), 
A., i, 501. 
Diacetoacetyl-p-bromoanilide, 
(WorRALL), A., i, 501. 
Diacetoacetyl-m- and -p-toluidides, thio- 
(WorRALL), A., i, 501. 
Diacetoxime, diliyiroxy-, prey aration of 
(BorurINGER Sonn), A., i, 819. 
Diacetoxybenzanthrone (PERKIN), T., 
701. 


Di-8-acetoxydiethyl sulphide (HEL- 
FRICH and REID), A., i, 526. : 
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thio- 
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N:3- and 3:5-Diacetoxydimercuri-4- 
aminobenzoic acids, ethyl esters 
(ScHOELLER, ScHRAUTH, and Lrzsg), 
A., i, 120. 

2:9-Diacetoxy-3-methoxyanthracene 
(BistRyYzcKI and ZEN-RUFFINEN), A., 
i, 437. 


2:3-Diacetoxy-8-methoxyxanthone, pre-_ 


= of (DEAN and NIERENSTEIN), 

-, 804. 

2:9-Diacetoxy-3-methylanthracene (Bis- 
TRYZCKI and ZEN-RuFFINEN), A., i, 
437. 

Diacetylacetoacetic acid, /-menthy] ester 
(Rupe and KAe1), A., i, 748. 

4:4’-Diacetyldiphenyl, and its con- 
densation with aromatic amines 
(Ferriss and Turner), T., 1140. 

Diacetylisopropylidenetolidine (FERnriss 
and TURNER), T., 1146. 

Dialkylcyclohexanones, constitution of 
(ConNUBERT), A., i, 485. 

Dialkyltetrahydrodipyridyls, dissocia- 
tion of, in solution (EMMERT), A., i, 
331. 

Diallylbarbituric acid, preparation of 
compounds of morphine alkaloids 
with (Socrery or CHEMICAL IN- 
DUSTRY IN Baste), A., i, 756. 

Diallylbarbituric acids, preparation of 
soluble compounds of (HOFFMANN, LA 
Rocue & Co.), A., i, 255. 

1:1-Diallylcyclohexan-2-one, benzylidene 
derivative (ConNuBERT), A., i, 485. 

Diallylhomophthalimide (LUMIzRE and 
Perrin), A., i, 846. 

Diallyldithiocarbamic acid, cobalt salt 
(Comptn), A., i, 537. 

Diamagnetism of odorous substances 
(ZWAARDEMAKER and HoGEwInp), 
A., ii, 283. 

Diamines, condensation of benzoin with 
(CHATTERJEE and GuosH), A., i, 
570. 

aromatic, physiological action of 
(MEISSNER), A., 1, 264. 

Diamond, structure of (KoLKMEIJER), 

A., ii, 747. 

artificial production of (PARsons), 
A., ii, 110. 

energy of the atomic linkings in 
(Fasans), A., ii, 354. 

Diamygdalinimide (ZEMPLEN), A., i, 560. 

Diisoamyldithiocarbamic acid, cobalt, 
copper, and nickel salts (Compmn), 
A., i, 537. 

Di-8-amylthioldiethyl sulphide (Het- 
FRICH and Rerp), A., i, 525. 

Di-8-amylthioldiethylsulphone (HEL- 
FRICH and Rerp), A., i, 525. 

2-Di-o-anisidino-5-methylanilinobenzo- 


quinone (Brass and Papp), A., i, 399. | 
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Di-o- and -p-anisoylbenzil (Branp and 
HoFrMAany), A., i, 487. 


2:3-Di(o- and -p-anisoylphenyl)-quinoxal- 


ines (BRAND and HorrMann), A., i, 
487. 

Di-o- and -m-anisyl] tellurides, and their 
derivatives (LEDERER), A., i, 41, 
482. 

9-12-Di-o- and -p-anisyldiphensuccinda- 
dienes (BRAND and HorrMany), A., 
i, 487. 

Di-o- and -p-anisyldiphensuccindanes, 
dihydroxy- (BRanp and HorrMany), 
A., i, 487. 

Di-p-anisylhydroxylamine .V-oxide, per- 
chlorate of (M«yER and GoTTLizs- 
Bruiroth), A., i, 38. 

Di-p-anisylnitric oxide (MEYER and 
GOTTLIEB-BILLROTH), A., i, 38. 

Di-l-anthraquinonyl sulphide and 
sulphoxide, di-4-hydroxy- (FRigs and 
ScuoURMAND), A., i, 168. 

2:2’-Dianthraquinonyl, 1:4:1':4’-tetra- 

hydroxy- (ScHOLL, ScHWINGER, 
and DIscHENDORFER), A., i, 170. 

3:4:3':4’-tetrahydroxy-, and its salts 
(ScHoLt,, ScHwinceEr, and Kasar- 
SCHNIK), A., i, 64. 

Dianthraquinonyls, hydroxy-, prepara- 
tion of, from hydroxyanthraquinones 
(ScHOLL, SCHWINGER, and DIscHEN- 
DORFER), A., i, 169. 

2:2’-Dianthraquinonylene-1:1’-oxide 
(ScHOLL, SCHWINGER, and DIscHEN- 
DORFER), A., i, 169. 

2:2’-Dianthraquinonylene-3:3’-oxide, 
4:4’-dihydroxy- (ScHOLL, Sch WINGER, 
and KABATSCHNIK), A., i, 64. 

2:2’-Dianthryl (ScHOLL, Scuwincer, 
and KABATSCHNIK), A., i, 64. 

Diarylurethanes, preparation ot 
(CHEMISCHE FABRIKEN VORM. 
WEILER TER Meer), A., i, 431. 

Diastase, mode of action of (WoxKER), 

A,, i, 689. 
from Aspergillus oryze, amylolytic 
action of (WAKsMAN), A., i, 339. 

Diazoacetic acid, ethyl ester, action of 
mesitylene with (BucuNner and 
ScHOTTENHAMMER), A., i, 549. 

Diazoamino-4-n-butylbenzene (REILLY 
and Hickrnportrom), T., 113. 

Diazobenzenetrisulphonic acid, and its 
potassium salt (OLIVIER), A., i, 303. 

Diazo-compounds (SWIENTOSLAWSKI), 

A., i, 336. 

coupling of hydrocarbons’ with 
(Meyer), A., i, 97. 

estimation of, volumetrically (KNECHT 
and THompson), A., ii, 647. 

Diazohydroxyaminobenzenes (BaM- 
BERGER), A., i, 770. 


INDEX OF 


1:3-Diazole-5:1’-arsenobenzene, 9°. 
amino-4’-hydroxy-, and its hydro- 
chloride (FARGHER), T., 875. 

Diazomethane, action of, on amino- 

acids (Herzig and LANDSTEINER), 
A., i, 719. 
action of, on colouring matters and 
on anhydrous ferric chloride 
(Kisrer and Kuscn), A., i, 685. 
o-Diazomethylbenzoic acid, ethyl ester 
(Noyes and Coss), A., i, 571. 
Diazonium compounds, new catalysts 
for use in the conversion of 
(KorczyXski, Mrozinski, and 
ViELAU), A., i, 643. 
action of alkali cyanides with (HELLER 
and MryeEr), A., i, 184. 
Diazotisation, stabilisation of nitrous 
acid in (BrRInER and Jonas), A., i, 
449. 
of amines, mechanism of (TASSILLY), 
A., ii, 171. 

Dibenzene-p- bisazohydrocupreine 
(HEIDELBERGER and Jacoss), A., i, 
175. 

Dibenzoylacetic acid, menthyl ester 
(Rupe and KAer), A., i, 749. 

2:2’-Dibenzoylbenzil (Branp and Lup- 
wic), A., i, 486. 

3:5-Dibenzoyl-1:2:4-oxadiazole, and its 
diphenylhydrazone (Vircin), A., i, 
504. 

§:5’-Dibenzoyloxy-2:2’:1:1’-dinaphtha- 
carbazole-7:7’-disulphonic acid, sod- 
ium salt (K6n1G and HA.tier), A., i, 
731. 

2:3-Di(o-benzoylphenyl)-quinoxaline 
(Branp and Lupwise), A., i, 486. 

Dibenzoylrhodanine (GRANACHER), A., 
ii, 253. 

3:6-Dibenzylpyridazine, 4:5-dihydroxy-, 
and its acetyl derivatives (VincIN), 
A., i, 503. 

Dibenzyldithiocarbamic acid, cobalt and 
potassium salts (Comprn), A., i, 537. 
emDibromohydrin, preparation of 
acetylenic hydrocarbons from (LEs- 

PIEAU and BourGvuet), A., i, 520. 

Dibutyl sulphide, preparation and 
oxidation of (Gray and GUTEKUNST), 
A., i, 419. 

Dibutylbarbituric acid, preparation of 
(Kam™M and VoLLWEILER), A., i, 449. 

1:3-Di-n-butylbenzene, 4-amino-, and 
its derivatives (REILLY and HIcKIN- 
Bortom), T., 123. 

Diisobutylethylene glycol. See Bn- 
Dimethyloctane-5e-diol. 

Di-8-butylsulphinyldiethyl sulphoxide 
(HELFRICH and REID), A., i, 525. 

Di-8-butylsulphinyldiethylsulphone 
(HELFRICH and Rerp), A., i, 5265. 
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Di-8-butylsulphonyldiethylsulphone 
(HELFRICH and RErp), A., i, 525. 
Ditsobutyldithiocarbamic acid, cobalt 
salt (Comprn), A., i, 537. 
Di-8-butylthioldiethyl sulphide and 
sulphoxide (HeitFrricn and REID), 
A., i, 525. 
Di-8-butylthioldiethylsulphones (HELF- 
rRIcH and Rerp), A., i, 525. 
Dibutyric acid, y-thio-, ethyl and methyl 
esters (Daviess), T., 301. 
Di(camphomethyl)-amine and -phenyl- 
thiocarbamide, and their salts and 
derivatives (RuPE aud KussMAUL), 
A., i, 623. 
cis- and trans-Dicamphorcyclobutane- 
diones, and their derivatives (STAUD- 
INGER and Scuortz), A., i, 558. 
Dicamphorquinodimethane(STaAuDINGER 
and ScuotTz), A., i, 559. 
2:6-Dicarbamido-p-cymene, and 2:6- 
dithio- (ALFTHAN), A., i, 254. 
aa,-Dicarbamylcycloheptane-1:1-diacetic 
acid, w-imide (Day, Kon, and STEVEN- 
son), T., 644. 
Dicarbethoxythiocarbamide (D1xon and 
KewnneEpy), T., 83. 
Dicarbomethoxythiocarbamide (Dixon 
and KENNEDY), T., 85. 
Dicarboxyethylnitroamide. See Imino- 
dicarboxylic acid, nitro-, ethyl ester. 
Dichlorylsulphonamidobenzoic, acid 
(CLAASS), A., i, 549 
Dial/ccinnam/ribromoanilide, di-a- 
bromo- (ReIcH and CovcHET), A., 
i, 389. 
Dicumylamine, amino- (GOLDSCHMIDT), 
A., 1, 227. 
Dicyanimide hydrochloride (Mavauin 
and Srmon), A., i, 425 
Dicyanodiamide, interaction of am- 
monium thiocyanate and (WERNER 
and Bett), T., 1133. 
action of, on soils (LINTER), A., i, 276. 
Di-ditsobutylearbinylamine (MAILHE), 
A., i, 476. 
Di-pp’-diethylaminodiphenylamine 
(WreLanp and ScHAMBERG), A., i, 
767. 
Di-p-diethylaminotetraphenylhydrazine 
and its derivatives (WIELAND and 
ScHAMBERG), A., i, 767. 
o-Di(-8-dimethylaminoethyl)benzene, 
methiodide of (v. Braun and NEv- 
MANN), A., i, 225. 
Di-p-dimethylaminophenylmethylene- 
—_— (REDDELIEN), A., i, 
337. 
Didurylamine, amino- (GoLDscHMIDT), 
A., i, 227. 
Dielectric constants, measurement of 
(JoacHIM), A., ii, 465. 
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Dielectric constants, relation between 

the refractive index and (Born), 
A., ii, 401. 

relation between reflection capacity 
and (RuBENs), A., ii, 401, 402. 

of solvents, relation of, to ionisation 
of solvent and dissolved salt (WALD- 
EN), A., ii, 598, 599. 


dependence of, on pressure (FALCKEN- | 


BERG), A., ii, 216. 
of vases (RIEGGER), A., ii, 5. 
of hydrocarbons (RicHakps and Surp- 
LEY), A., ii, 75. 
of organic liquids (KLEIN), A., ii, 74. 
Diethoxyarsenious chloride (McK ENzIE 
and Woop), T., 407. 
4:4’-Diethoxybenzophenone (Mon- 
TAGNE), A., i, 394. 
Diethoxychloroarsine. 
arsenious chloride. 
Diethyl sulphide dimercurichloride 
(WEGSCHEIDER and SCHREINER), 
A., i, 287. 
B-mono- and £88§'-di-bromo-, 
Bp’-dithiocyauo- (STEINKOPF, 


See Diethoxy- 


HEROLD, and Sréur), A., i, 524. 
BB’-dichloro- (mustard gas), and its 
bromides (Gisson and Pore), 

, eg B 
preparation and derivatives of 


(Porz, Gipson, and TuHUvIL- 
LIER; STEINKOPF, HEROLD, 
and Sréur), A., i, 523 ; (HELF- 
ricH and Rerp), A., i, 524; 
(Hewrricn), A., i, 706. 

synthesis of( MyERsand STEPHEN ; 
Spica), A., i, 286. 

mechanism of the formation of 
(ConaNT, HaAkTSHORN, and 
RicHARpson), A., ii, 363. 

freezing-point solubility curve of 
(WILKINSON, NEILSON, and 
Wytupkr), A., ii, 543. 

density and coefficient of expan- 
sion of (WILKINSON and WeRN- 
LUND), A., i, 590. 

surface tension between liquids 
and (Harkins and Ewine), 
A,, ii, 91. 

syntheses with (Davies), T., 297. 

catalytic oxidation of (BouGAULT 
and Rosin), A., i, 661. 

action of water on (BoULIN and 
Simon), A., i, 419. 

concentration of, effective for the 
eyes of man (REED), A., i, 461. 

detection of (Martin), A., ii, 
643. 

estimation of (YABLIK, PERROTT, 
and FurMAN), A., ii, 272. 

estimation of, volumetrically 
(HotxELy), T., 898. 


and 
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Diethyl sulphide, 88’-diiodo- (HELFricH 
and Rerp), A., i, 526. 
sulphoxide, 88’-dichloro- (G1Bson and 
Pope), T., 277. 
and dihydroxy- (SrEINKorr, 
Heroup, and Srdur; Hetr- 
kicH and Reip), A., i, 
524, 
BB’ -ditydroxy- (BoUGAULT 
Rosin), A,, i, 661. 
BB’-diio:lo- (HELFRICH and REID), 
A.. i, 526. 
2:2-Diethylperiacenaphthindane (FLEIs- 
CHER and WoLFF), A., i, 541. 

Diethylamino-p aminobenzoic acid, di- 
B-chlore-, ethyl ester (Sucrkrsé 
CHIMIQUE DES UsINEsS DU RHONB), 
A,, i, 44. 

Diethyl-p-aminobenzoic acid,  di-8- 
hydroxy-, ethyl ester (Sociiré 
CHIMIQUE DES UsINEs DU Rn6NBE), 
A., i, 310. 

p-Diethylaminodiphenylamine 
LAND and SCHAMBERG), 
767. 


and 


(WIE- 
A i 


| B-Diethylaminoethylaminobenzoic acid, 


ethyl ester. and its hydroch!oride 
(SoclETE CHIMIQUE DEs USINES DU 
Rune), A., i, 44. 
butyl and ethyl esters (ALTWEGG and 
Lanprivon), A., i, 483. 
Diethylaminomethylenecamphor, and its 
hydrochloride (Rupr, Seibert, and 
KuUssMAUL), A., i, 239. 
y-Diethylaminopropyl aminobenzoates, 
nitrobenzoates, and their hydro- 
chlorides (KamM), A., i, 482, 
6-Diethylaminoquinoline, and its de- 
rivatives (BARBIER), A., i, 568. 
Diethylammonium mercuri-iodide, pre- 
paration, crystallography and optical 
properties of (JAMIESON and WHERRY), 
A., i, 371. 
Diethylaniline, di-8-hydroxy- (RINp- 
FuUsz and HARNACK), A,, i, 681. 
Diethyibarbituric acid, compound of 
potas-ium periodide and (CLOVER), 
A., i, 528. 
m-Diethylbenzene, di-8-amino-, and its 
salts(v. Braun, Karpr, and v. GAry), 
A., i, 251. 
2:2-Diethylbenzindane-1:3-dione-6:7-di- 
carboxylic acid (FLEISCHER and 
Stererr), A., i, 621. 
Diethylbenzindane-1:3-dione-4:5:6-tri- 
carboxylic acid (FLEISCHER, SUEFERT, 
and Eckrrt), A., i, 621. 
Diethyleamphomethylamine, and _its 
salts (RupE and KussMmAvtL), A., i, 
623. 
Diethylearbamic acid, methylammonium 
salt (WERNER), T., 1052. 
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1:1’-Diethylearbocyanine, composition 
and reactions of salts of (Mints and 
HAMER), T., 1557. 

3:4-Diethylcarbonatophenylserine, etliyl 
ester* hydrochloride (RosENMUND and 
DornsaFt), A., i, 58. 


} 
| 


| 


Diethylenediaminecobaltic salts, tras- | 


dichloro- (Prive and Durr), T., 1075. 
Diethylenediamineiridium salts, 
nitro- (WERNER and SMIRNOFF), A,, i, 
599. 
Diethylenetriamine, and its salts and 
derivatives (FArGuER), T., 1351. 


di- | 


Diethylhomophthalimide (LuMIFRE and | 


Perrin), A., i, 846. 
2:3-Diethylindazole, and its 

(v. AUWErsS aud Di'esprre), A.,i, 640. 
1:2-Diethylindazolium salts (v. AUWERS 

and Dirspere), A., i. 639. 

Diethylindophenol (WIELAND 
Scuampere), A., i, 767. 

Diethylmalonic acid, bismuth 
(VANINO and Mussenuse), A., i, 9. 

Diethyloxonium salts, use of, in addition 
catalysis (Ascnan), A., i, 136. 

as-Diethylpentamethylene glycol. 
1-a-Ethylpropyleyclohexan-1-ol, a- 
hydroxy-. 

Diethylpyridazine, and its salts (BLAISE), 
A., i, 502. 

2:5-Diethylpyrrole, and 
(Buatse), A., i, 568. 

2:5-Diethylpyrroline, 
(Buatsr), A., i, 568. 

Diethylsulphondimethylmethane. 
Sulphonal. 

Diethylsulphone, 88’-dichloro-, and di- 
hydroxy- (Strinxorr, Heroin, and 
Srénr ; Heirricnu and Rerp), A., i, 
524. 

Di-8-ethylsulphonyldiethylsulphoue 
(Hetrricnu and Rerp), A., i, 525. 

2:2-Diethyltetrahydroacenaphth-a8-hy- 


its oxime 


and its 


See 


picrate | 


and | 


salt | 


See | 


salts | 


drindene (FLEIscnEer, SIFFERT, and | 


Eckert), A., i, 621. 


2:2-Diethyltetrahydroacenaphth-a8-ind- | 
ane-1:3-dione (fLEeIscHer, SIEFERT, | 
| Dicyclohexylearbamide (SkiTa, Roures, 


and Eckert), A., i, 621. 
2:3-Diethyltetrahydronaphthalene 
(FLEISCHER, SrteFERT, and Eckert), 
A., i, 621. 
2:2-Diethyltetrahydronaphth-ca8- 
-88-hydrindenes (FLEISCHER and SIr- 
FERT), A., i, 621. 
2:2-Diethyltetrahydronaphth-aS- and 
-88-indane-1:3-diones (FLEISCHER and 
Srerert), A., i, 621. 
Diethyltetrabydropyridazine, and its 
benzoyl derivative (BLatsr), A., i, 502. 
Diethyldithiocarbamic acid, cobalt, 
copper, and nickel salts (Comprn), 
A., i, 537 


and 
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1-Diethyldithiocarbaminemalic acid 


(KALLENBERG), A., i, 91. 


| Di-8-ethylthioldiethyl sulphide (HELF- 


RICH and Retp), A., i, 525. 
Di-8-ethylthioldiethylsulphone (HELF- 
RICH and Rerp), A., i, 525. 
Diethyl-p-toluidine, 38-nitro-, and its 
compound with nitroform (ScHMIDT 
and FiscuEr), A., i, 727. 
Di-8-eugenoxydiethyl sulphide (Hexr- 
rIcH and Rerp), A., i, 525. 
Diffusion, application of the theory of 
expansion tension to the study of 
(Gay), A., ii, 594. 
of aqueous solutions of electrolytes 
(Logs), A., ii, 358. 
of electrolytes into jellies (v. Firtu 
and Busanovic), A., ii, 94; 
(STILEs), A., ii, 235; (v. Firrn, 
Baver, and Pirscu), A., ii, 
671. 
of gases through a rubber membrane 
(Dayngs), A., ii, 476. 
of organic liquids into each other 
(DuMMER), A., ii, 294. 
Diformyl]-o-phenylenediacetic acid, ethyl 
ester, and its derivatives (v. BRAUN 
and NEuMANN), A., i, 440. 
Digitaligenin, formyl derivative (K1L1- 
ANI), A., i, 320. 
Digitalis, constituents of (McGILL), A., 
i, 800 
pharmacology of compounds resem- 
bling (WALTER), A., i, 265. 
Digitalis substances (KILIANI), A., i, 
320. 
Digitogenic acid, and its derivatives 
(Krirant), A., i, 320. 
Digitoxigenin, and 
(KrLIAn1), A., i, 320. 
Diglycerol. See under Glyceroi. 
Diglucose, dithio- and its potassium 
salt and  octa-acetyl derivative 
(Wrepr), A., i, 13. 
Dicyclohexylamine, nitroso- (SKITA, 
Ro.Fes, Hits, and KircHHoFF), A., i, 
607. 


its derivatives 


Hits, and KircHuHorFr), A., i, 607. 

Dicyclohexylethylamine, and its picrate 
(SKITA and Brrenpt), A., i, 28. 

Dicycluhexylmethylamine, and its picrate 
(Skira and Brrenp7), A., i, 28. 

Dicyclohexylthiocarbamide (SkiTa, 
Ro FEs, HILs, and KircnHorr), A., i, 
607. 

Dihydroabietic acid (JoHANssoN), A., 
i, 232 

Dihydroaceto-a-naphthalides (Row and 
Levin), T., 1576. 

Dihydroanemonin (ASAHINA and Fv- 
gITa), A., i, 70. 
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Dihydrocarvoneanil (REDDELIEN and 
Meyy), A., i, 315. 

Dihydrocodeine, compound of diallyl- 
barbituric acid with (Socrrry oF 
CHEMICAL INDUSTRY IN BasLk), A 
i, 756. 

Dihydrocodeine, nitro- (FREUND, MEL- 
BER, and SCHLESINGER), A., i, 757. 
Dihydrocodide, chloro-, and its deriva- 
tives (FReUND, MELBER, and ScHLE- 

SINGER), A.. i, 758. 

Dihydrocupreidine, and bromo-, 
their salts (HEIDELBERGER 
Jacoss), A., i, 634. 

Dihydrocupreine, bromo-, dihydrobrom- 
. ide (HEIDELBERGER and Jacobs), A., 
i, 634. 

Dihydrode-V-methylehlorodihydro- 
codide, and its methiodide (FxEuND, 
—" and SCHLESINGER), A., i, 
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Dihydrode-V-methyldihydrocodeine, 
and its methiodide (FREUND, MELBER, 
and SCHLESINGER), A., i, 757. 

Dihydrodeoxycodeines, and their salts 
(FreunD, MELBER, and SCHLEsIN- 
GER), A., i, 758. 

Dihydrodeoxycupreine, and its salts 
(HEIDELBERGER and JAcoss), A., i, 
634. 

_Dihydrodeoxyquinidine dihydrate, and 
its salts (HEIDELBERGER and JAcoBs), 
A., i, 634. 

Dihydrodeoxyquinine, and its deriva- 
tives (HEIDELBERGER and JAcoss), 
A., i, 634. 

Dihydrodeoxyquinine, 5-nitro- (Jacoss 
and HEIDELBERGER), A., i, 634. 

Dihydroindigotin, dihydroxy-, nitroso- 
hydroxy- and dinitrosodihydroxy-, 
and their derivatives (PosNerR and 
ASCHERMANN), A., i, 881. 

oo wae and its nitrate (Gor- 
TER), A., i, 635. 

Dihydromorphine, compound of diallyl- 
barbituric acid with (Socrery oF 
CHEMICAL INDUSTRY IN BASLE), A., 
i, 756. 

A'-Dihydronaphthalene (v. Braun), A., 
i, 379 

Dihydronaphthalene series, stulies in 

the (Rowe and Levin), T., 1575. 

Dihydro-a-naphthylamines, and 
hydrochlorides (Rowe and Levy), 
T., 1576. 

Dihydronorcodeinium piperidinium iod- 
ide (v. Braun), A., i, 80. 


and 
and 


Dihydroquinicine, synthesis of (RABE | 


- 


and KINDLER), A., i, 78. 

Dihydroquinidine, 5-amino-, and 5-nitro- 
(JAcoss and HEIDELBERGER), A 
633. 


“— 


their | 
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Dihydroquinidine, chloro-, and _ its 
hydrochlonde (HEIDELBERGER and 
Jacoss), A., i, 634. 

Dihydroquinine, chloro-, and its hydro- 
chloride (HEIDELBERGER and J AcoBs), 
A., i, 634. 

Dihydroquininesulphonic acid, 5-nitro- 
(JaAcuBs and HEIDELBERGER), A., i, 
633. 

Dihydroquinotoxine. 
icine. 

Dihydroresorcinolsulphoniec acid, and its 
salts (FucHs and ELSNER), A., i, 546, 

Dihydroretene (VIRTANEN), A., i, 832. 

Dihydrostrychninolones, amino-, and 
their derivatives (Leucus and BenvIx- 
SOHN), A., i, 84. 

Dihydrostrychninonic acid, bromo- 
(Levcus and Rirrer), A., i, 84. 

Di-iodohydrin p-nitrobenzoate( FISCHER), 
A., i, 810 

ae-Diketo-8-acetyl-ayde-tetraphenyl-Ay- 
pentene (DitrHey and BOrr.er), 
A., i, 63. 

2:4- Diketo- 3:6-dibenzoyl-1:4-dihydro- 
pyridazine. See 4-Keto-3:6-dibenzoyl- 
1:4-dihydropyridazine 2-oxide. 

4:5-Diketo-3:6-dibenzoyl-4:5- —". 
pyridazine-1:2-dioxide (VirciN), A., 
1, 502, 

4:5-Diketo-4:5-dihydropyrazidazine- 
3:6-dicarboxylic acid 1:2-dioxide, 
ethyl ester (Virgin), A., i, 504. 

2:4-Diketo-5-p-dimethylaminobenzyl- 
idenethiazolidine (GrANACHER), A., 
i, 253. 

a5-Diketo-88-dimethylhexoic acid, and 
its semicarbazone (TOIVONEN),A., i,50. 

4:5-Diketo-2-ethoxy-3-phenyl-2-methyl- 
tetrahydro-oxazole (STOLLE and Lv- 
THER), A., i, 333. 

2:6-Diketo-4-ethylpiperidine-5-carboxy]l- 
amide, 3-cyano- (Day and TuHorpe), 
T., 1471. 

1:3-Diketo-4-indoxyltetrahydroisoquin- 
olines (HEkzoG), A., i, 449. 


See Dihydroquin- 


| 2:6-Diketo-4- gy -5-carb- 


oxylamide, (Day and 


TuorPeE), T., 1470. 


3-cyano- 


| Diketones, phytochemical reduction of 


(NEUBERG and Norp), A., i, 135. 

a- and £-Diketones, condensation of, 
with aromatic amines (Ferriss and 
TurNER), T., 1140. 


| a5-Diketones, ee action of hydr- 


azines on (BLAISE), A., i, 502, 568. 

4:6-Diketo-2-phenyl-1- amylhexahydro- 
1:3:5-triazine (HALE and LANGE), A., 
i, 400. 


4:6-Diketo-2-phenyl- 1-butylhexahydro- 


1:3:5-triazine (HALE and LANGE), A., 
i, 400. 
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4:5-Diketo-3-pheny1-2-diethylmethyl- 
enetetrahydro-oxazole (STOLLE and 
LUTHER), A., i, 333. 
4:5-Diketo-3-phenyl-2-methylenetetra- 
hydro-oxazole (STOLLE and LUTHER), 
A., i, 333. 
3:6-Diketo-2-phenylpiperazine (PETRE- 
scu), A., i, 475. 
4:6-Diketo-2-phenyl-1-propylhexahydro- 
1:3:5-triazine, and its acetyl deriva- 
tive (HALE and Langer), A., i, 399. 
Diketopiperazinediacetic anhydride 
(RAVENNA and BosINnELtt), A., i, 151. 
2:6- Diketo-4-propylpiperidine-5-carb- 
oxylamide, 3-cyano- (Day and 
THorPe), T., 1472. 
3:6-Diketo-1:2:3:6-tetrahydropyridaz- 
ine, 4:5-dibromo-, and its salts (Ruc- 
GLI and HarrMANN), A., i, 637. 
Diketotetrahydroquinazolines, amino- 
and nitro-, synthesis of (BuGERT aud 
ScATCHARD), A., i, 184. 
ae-Diketo-ayde-tetraphenylpentane, a- 
semicarbazone of (DitrHery and Boérr- 
LER), A., i, 638. 
ae-Diketo-ay5e-tetraphenyl-Ay-pentene, 
and its derivatives (DILTHEY and 
BOTTLeER), A., i, 63. 
By-Dilauryl-a-palmitylglycerol (Fiscu- 
ER, BERGMANN, and BArwInp), A., 
i, 807. 
phos- 
(FRANKEL and KArKaA), 


Dilignoceryl-N-diglucosamine, 


phoriec ester 
A., i, 788. 
Dimercuri-4-aminobenzoic acid, 3:5-di- 
chloro-, ethyl ester (ScHOFLLER, 
ScurRaAvuTH, and Ligsk), A., i, 121. 
a er x eee -dione (BorscHeE), 
—s * 
5:7-Dimethoxyacetoxy-3-methoxycou- 


marin (WILLSTATTER and ZECHMEIS- 


TER), A., i, 561. 

3:3’-Dimethoxyarsenobenzene, 5:5’-di- 
amino-4:4’-diliydroxy-, 4:4’-dihydr- 
oxy-, and 5:5’-dinitro-4:4’-diliydroxy-, 
and their derivatives (FARGHER), T., 
872. 

4:4’-Dimethoxyarsenobenzene, 3:3’-di- 
hydroxy-, and 5:5’-dinitro-3:3’-di- 
hydroxy- (FARGHER), T., 874. 

2:2’-Dimethoxy-3:3’-azoxytoluene (KEN- 
NER and PARKIN), T., 856. 

3:4-Dimethoxybenzaldoximes, 5-bromo-, 
isomeric, and their acety] derivatives 
(WENTWORTH and Brapy), T., 1044. 

Dimethoxybenzanthrone, and its salts 
(PERKIN), T., 703. 

3:4- -Dimethoxybenzeneazohydrocupreine 
(HEIDELBERGER and Jacoss), A., i, 
176. 

3’:4’-Dimethoxybenzophenone, 2-bromo- 
(RosENMUND and Struck), A., i, 45. 
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o-3:4-Dimethoxybenzoylbenzoic acid 
(RosENMUND and Struck), A., i, 45. 

aa-Dimethoxybutan-y-ol (HELFERICH), 
A., i, 11 

3:4-Dimethoxy-6-carboxybenzeneazo- 
hydrocupreine (HEIDELBERGER and 
Jacoss), A., i, 176. 

5:6-Dimethoxycarboxyphthalide (HrEr- 
ZIG, BRUNNER, and SCHLEIFFER), A., 
i, 847. 

3:5-Dimethoxy-2-tvichloromethylphthal- 
ide, 4-hydroxy-, and its derivatives 
(ALIMCHANDANI and MEtpRumM), T 
968. 

2:3-Dimethoxycinnamic acid, and £A- 
chloro-, ethyl esters (RUHEMANN), 
A., i, 310 

Dimethoxycinnamic acids, a-cyano-, 
ethyl esters and nitriles (KAUFFMANN), 
A., i, 52. 

7:8- -Dimethoxy-2: 3-dihydro-y-benzopyr- 
one, and its derivatives (PFEIFFER and 
EMMER), A., i, 562. 

5:5’-Dimethoxy-3:3’-dimethyl-4:4’-di- 
phenoquinone (Masima and TakKa- 
YAMA), A., i, 838. 

5:5’-Dimethoxy-3:3’-dimethyldiphenyl, 
4:4’-dihydroxy- (Magima and Taka- 
YAMA), A., i, 838. 

8:3’-Dimethoxydiphenylarsinic acid, 
4:4’-dihydroxy- (FARGHER), T., 873. 

5:5’-Dimethoxydi-m-tolylhydroxylamine 
N-oxide, perchlorate (MryER and 
GOTTLIEB-BILLROTH), A., i, 38. 


| §:5’-Dimethoxydi-m-2-xylylhydroxyl- 


amine N-oxide, perchlorate (MEYER 
and GoTTLIEB-BILLROTR), A., i, 38. 

2:4-Dimethoxyethylbenzene (NIEREN- 
STEIN), T., 973. 


| 4:5-Dimethoxyhydrindoneglyoxylic 


acid, and its ethyl ester (RUHEMANN), 
A.. i, $12. 
4:5-Dimethoxy-2-hydroxymethylene-1- 
hydrindone, and its copper salt and 
derivatives (RUHEMANN), A., i, 311. 
2:4- and 3:4-Dimethoxy-w-methylstyr- 
enes, w-nitro- (KAUFFMANN), A., i, 
52. 
3:4-Dimethoxyphenylarsinic acid, and 
5-amino-, and 5-nitro-, and its salts 
(FARGHER), T., 870. 
Dimethoxy-a-phenylcinnamic 
(KAUFFMANN), A., i, 52. 
7:8-Dimethoxy-1-phenylindeno-2’:3’:4:5- 
meena ge gg acid, ethyl ester 
(RUHEMANN), A., i, 312. 
3-mp-Dimethoxyphenylmeconine (Bis- 
TRYZCKI and San Rusccsenh, Be, i, 
438. 
3-mp-Dimethoxyphenylphthalide ¢ BIs- 
TRYZCKI and ZEN-RUFFINEN), A., i, 
437, 


acids, 
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2:3-Dimethoxyphenylpropiolic acid 
(RUHEMANN), A., i, 311. 

3:5-Dimethoxyphthalic acid, 4-hydroxy-, 
and its anhydride (ALIMCHANDANI and 
ME.tpRvM), T., 970. 

3:5-Dimethoxyphthalide, 4-hydroxy- 
(ALIMCHANDANI and MELDRUM), T., 
969. 

3:5-Dimethoxyphthalide-2-carboxylic 
acid, 4-hydroxy-, and its calcium salt 
(ALIMCHANDANI and Metprvm), T., 
968. 

Dimethoxystilbenes, §-nitro- (KAUFF- 
MANN), A, i, 52. 

B :p-Dimethoxystyrene (SpATH and So- 
BEL), A., i, 726. 

2:3- -Dimethoxyxanthone, 8-hydroxy-, 
preparation of, and its stannic chloride 
derivative (DEAN and NIERENSTEIN), 
T., 805. 

Dimethyl ether. See Methy! ether. 
sulphide, dicyano- (STEINKoPF, HErR- 

otp, and Srénr), A., i, 524; 
(Ste tnKoprF), A., i, 827. 

Dimethylallantoxaidin (Bitrz and 
Rost), A., i, 886. 

p-Dimethylaminoacetophenone, and its 
salts (KuHARA, Sarro, and SHIMo- 
MURA), A., i, 744. 

Dimethylaminoantipyrine. 
amidone. 

p-Dimethylaminobenzaldehyde, prepara- 

tion of (INGVALDSEN and Bauman), 
A., i, 313. 
condensation of ethyl acetoacetate 
and ammonia with (HINKEL and 
CrEMER), T., 137. 
reaction of, with indole and indole 
acids (SALKOwskK]I), A., ii, 135. 
p-Dimethylaminobenzanilide ’ sulphide, 
and its hydrochloride (RivizR and 
ScHNEIDER), A., i, 230. 
p-Dimethylaminobenzoic acid, deriva- 
tives of (Rivigr and SCHNEIDER), A., 
i, 44. 

p- remem gra ae 
benzene (REDDFLIEN), A., i, 337. 

5-p- Dimethylaminobenzylidenerhodan- 
ine-2-anilide (GRANACHER), A., i, 253. 

5-p-Dimethylaminobenzylidenerhodan- 
ine-2-phenylhydrazone (GRANACHER), 
A., i, 253. 

w-Dimethylaminodimethylmalonic acid 
(MANNicH and Karner), A., i, 720. 

Dimethylaminodiphenylamine, penta- 
nitro- (VAN DurIn and vAN LENNE?), 
A., i, 155. 

8-Dimethylamino-a-ethoxy-a-anisyl- 
ethane, and its platinichloride (SpATH 
and Sopet), A., i, 725. 

2-Dimethylaminofiuorenone (GER- 
HARDT), A., i, 766, 


See Pyr- 
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p’-Dimethylamino-p-methoxydiphenyl- 
amine (WIELAND and Haas), A., i, 
767. 

p’-Dimethylamino-p-methoxydiphenyl- 
nitrosoamine (WIELAND and Haas), 
A., i, 767. 

1-Dimethylaminomethylcyc/ohexan-2-ol, 
and its derivatives (MANNICH and 
Braun), A., i, 851. 
1-Dimethylaminomethylcyc/ohexan-2- 
one, and its salts and derivatives 
(Mannicu and Bravuy), A., i, 851. 
6-Dimethylamino-2- and -4-methyl- 
ae A and their derivatives 
ARBIER), A., i, 568. 

4-p- Sistethatemainenihenert-0:0-dleatiet, 
1:4- dihydropyridine-3 : 5-dicarboxylic 
acid, ethyl ester, and its salts (HINKEL 
and Cremer), T., 138. 

4-p-Dimethylaminopheny1-2:6-di- 
methylpyridinedicarboxylic acid, 
ethyl ester, and its potassium salt 
(HiNKEL and CrEMER), T., 139. 

3-p-Dimethylaminophenylmeconine 
(BIstRYZCKI and ZEN-RUFFINEN), A 
i, 438. 

2-Dimethylaminophenylmercurihydr- 
oxide, 5-bromo-, and its salts (WuIT- 
MORE), A., i, 119. 

p-Dimethylaminopheny]l-2-nitro-4- 
cyanophenylazomethine. See Benz- 
ylidene-p-phenylenedimethyldiamine, 
2-nitro-4-cyano-. 

y-Dimethylamino-y-phenylpropyl benz- 
oate and its hydrochloride (Four- 
NEAU and Ramart-Lucas), A., i, 
612. 

4-Dimethylaminoisophthalic acid, 
methyl hydrogen esters of (Smop- 
LAKA), A., i, 737. 

6-Dimethylaminoquinoline 
(BarBieR), A., i, 568. 

p-Dimethylaminothiobenzanilide (RI- 
vreR and SCHNEIDER), A., i, 44. 

Dimethylammonium mereuri- iodide, pre- 

paration, crystallography, and optical 
roperties of (JAMIESON and 
HERRY), A., i, 371. 

Dimethylaniline, nitration of (Smi7), 
A., i, 379. 

Dimethylaniline, a- 

(Swann), T., 1. 
p-thiocyano- (SépD 
222. 

Dimethyl-p-anisidine, 3-nitro-, and its 
compound with nitroform (ScHMIDT 
and Fiscuer), A., i, 727. 

Dimethyl-1:2- -anthraquinonefiuorenone. 
See 3:4-Phthaly1-5:8-dimethylfluoren- 
one. 

Dimethylarsenious iodide (BuRRows 
and TurNER), T., 1376. 


ethiodide 


and _ -dinitro- 


ERBACK), A., i, 


~T 


INDEX OF 
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2:2’-Dimethylbenzophenone, and 
and 


oxime oe BeELLeET, 
CourToT), A 235. 

2:6- and 3:6- ‘Dimethyl. 1:4-benzopyrones 
(v. AUWERs and LAMMERHIRT), A., i, 
868. 

Dimethylbistetrazole, and _ its 
(O.IveRI-ManpaLaA), A., i, 504. 

Dimethylbutadiene, preparation of 
are vorm. F. BayrEer 
& Co. ), A 520. 

Dimethyibutylethylene glycol. 
Methylheptane-By-diol. 

Dimethylisobutylethylene glycol. 
Be-Dimethyihexane-By-diol. 

3:5-Dimethylcarbonatobenzaldehyde, 
and = its)=—s p- nitrophenylhydrazone 
(MAUTHNER), A., i, 748. 

7:8-Dimethylchromanone. 


salts 


See B- 


See 


7.2 


See 


Dimethoxy-2:3-dihydro-y-benzopyr- 


one, 

2:6-Dimethylchromone, and its platini- 
chloride (RUHEMANN), A., i, 326. 

ec-Dimethyldecan-(-one (MEERWEIN and 
ScHWEINHEIM), A., i, 4. 

as-Dimethyldi-n-butylethylene glycol. 
See 8-Methyl-y-butylheptane-By-diol. 

Dimethyldicyc/ohexylamines, and their 
derivatives (Skira and Brrenprt), 
A., i, 28. 

2:6- and 3:6-Dimethyl-2:3-dihydro-1:4- 
benzopyrones, constitution and de- 
rivatives of, and 3-bromo- (v. AUWERS 
and LAMMERHIRT), A., i, 866. 

2:2-Dimethy1-2:3-dihydro-y-pyrone-6- 
carboxylic acid, methy] ester, phenyl- 
hydrazone (DIECKMANN), A., i, 
814. 

3:3’-Dimethyldiphenyl, 4:5:4':5’-tetra- 
hydroxy-, and its tetra-acetate (Ma- 
JIMA and TAKAYAMA), A., i, 838. 

3:4’-Dimethyldiphenyl, 4-amino-, and 
its acetyl derivative (KuiizncL and 
Hoser), A., i, 836. 

4:4’-Dimethyldiphenyl, mixed crystals 
of 4:4’-dibromodiphenyl, 4:4’-di- 
chiorediphenyl, and (MIELEITNER), 
A., i, 725. 

3:3’-Dimethyl-6:6’-di‘sopropylbenzidine, 
— of (ANDREWs), A., i, 


3: 5. Dimethyl. l-ethylcoumaranone, and 
its acetyl derivative (v. AUWERs an'l 
Dott), A., i, 871. 

3:5-Dimethy]-l-ethylcoumaranone,  4- 
mono-, and 1:4-di-bromo- (v. AUWERS 
and Scniirrer), A., i, 870. 

2:7-Dimethylfluoran, preparation 
(Coptsarow), T 

1:4-Dimethylfluorenone, and its deriva- 
tives (SCHAARSCHMIDT and HERZEN- 
BERG), A., i, 744. 


of 


| Dimethylcyclohexanone, 
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A8-Dimethylglutaric acid, aa-dihydr- 
oxy- (ToIvonEN), A., i, 50. 
preparation of (FARMER and IN- 
GOLD), T., 1371. 
1:1-Dimethyl-A?*-cyclohexadiene, 
dichloro-, action of chlorine 
(Hinxet), T., 1296. 

Dimethylcyclohexanes, 
AuweErs), A., i, 722. 

Se-Dimethylhexane-fy-diol 
GioTTo), A., ii, 4. 

Be-Dimethylhexan-§-ol, y-chloro- (KAR- 
RER and Kaassp), A., ii, 361. 

constitution 
and derivatives of, from methyl iodide 
and a-methyleyclohexanone (HALLER 
and CoRNUBERT), A., i, 390. 

1:4-Dimethyle yclohexan-4- -one, os its 
semicarbazone (v. AUWERs), A., i, 
722. 

1:1-Dimethyl-A®-cyclohexene, 2:3:3:4:5- 
pentachloro- (HINKEL), T., 1299. 

1:2-Dimethyl-A®- and -A‘-cyclohexenes 
(v. AuwErs), A., i, 722. 

ae-Dimethyl-A*-hexenyl acetates (HEL- 
FERICH), A., i, 11. 

N-Dimethylcyclohexylamine 
picrate (SkiTa, RoLrrs, 
KIncHHOoFF), A., i, 607. 

2’:4’-Dimethyl-1:1’-cyclohexyl-3:5-di- 
methyleyclohexan-2-ol, and its allo- 
ee (GopcHot and TasovuRy), 

165. 

2’: a “Dimethyl- -1:1’-cyclohexylidene-3:5- 
dimethylcyc/ohexan-2- one, and a 
oxime (GopcHor and Tazoury), A., 
i, 165. 

A¢-Dimethylheptane, 5-amino-(MAILHE), 
A., i, 476. 

Dimethylindazoles, and their deriva- 
tives (v. AUWERS and SCHWEGLER), 
A., i, 642. 

1:2-Dimethylindazolium _ iodide 
Auwers and DisesBerc), A., i, 
639. 

Dimethyl inulin (Invine and STEELE), 
I'., 1483. 

Dimethyliodoarsine. See 
arsenious iodide. 

cis-Dimethylmalonatodiethylenedi- 
aminecobaltic salts (l’n1cE and Durr), 
T., 1076. 

oy a (CURTIUS 
and CAsar), A., i, 186. 

An-Dimethyloctane-de- -diol 
GIOTTO), A., ii, 4. 

85-Dimethylpentane, y-amino-, and its 
phenylearbamide (MaiLue), A., i, 
476. 

Dimethyldicyclopentanonedicarboxylic 
acid, oxidation of (FARMER and 
InGoLp), T., 1371. 


3:5- 
on 


chloro- = (Vv. 


(SERNA- 


and its 
His, and 


Dimethyl- 


(SERNA- 
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Dimethy]-p-phenylenediamine, m- 
bromo-, and its salts (KHARASCH and 
Piccarp), A., i, 779. 

3:4- oY cae acid (Hé- 
BERT), A., i, 232. 

Dimethylpropanecarbethoxydicarboxylic 
acid, B-dihydroxy-, dilactone 
(Bees.ey and TuHorpe), T., 611. 

“Eat ae acid, B8- 
di- and aBs-tri-bromo-, ethyl esters 
and £B8-di- and aBB-tri- hydroxy-, 
silver salts and lactones (BEESLEY 
and Tuorpe), T., 610. 

p-88-Dimethylpropylbenzenesul phonic 
acid, and its salts and derivatives 
(ByepkEn), A., i, 478. 

3:5-Dimethyl-1-isopropylcoumaranone 
(v. AuwerRs and DO 1), A., i, 871. 

p-88-Dimethylpropylphenol (Byep&y), 
A., i, 479. 

Di-1-methyl-2-pyrrolidylmethane, and 
its derivatives (Hess and Fink), 
A., i, 499. 

ee of 
(Vernon), T., 894. 

Dimethyltelluronium dihaloids (VER- 

non), T., 86, 889. 
dihydroxide and dimethoxide (VEr- 
Non), T., 897. 
2:2-Dimethyltetrahydronaphth-a8- 
hydrindene (FLEISCHER and SIEFERT), 
A., i, 620. 
2:2-Dimethyltetrahydronaphth-a8-ind- 
ee (FLEISCHER and SIE- 
FERT), A., i, 620. 

Dimethyldithiocarbamic - acid, 
salt (Compin), A., i, 5 

Dimethylthiocarbamylsuccinamic acids, 
stereoisomeric (KALLENBEKG), A., i, 
92. 

Dimethyldithiocarbamylsuccinamic 
acids, stereoisomeric (KALLENBERG), 
A., i, 92. 

r-Dimethyldithiocarbamylsuccinic acid 
(KALLENBERG), A., i, 92. 

Di-p-methylthioldiethylsulphone (HEL- 
FRICH and Ret), A., i, 525. 

2:6-Dimethyl-1:4-thiopyrone (HAntTz- 
scH), A., i, 72. 

Dimethyl-p-toluidine-nitroform, 3-nitro- 
(Scumipt and Fiscuer), A., i, 726. 

aa-Dimethylvaleric acid (MEERWEIN 
and ScHWEINHEIM), A., i, 4. 

Di-8-a- and -8-naphthoxydiethyl sulph- 
ides (HeLFricu and Rep), A., i, 
525. 

Di-8-8-naphthoxydiethylsulphone 
(Hevrricn and Rerp), A., i, 525. 

Di-a-naphthyl benzenylamidine (RI- 
VIER and SCHNEIDER), A., i, 230. 

Di-(naphthylbenzyl-)amine (BERLIN- 
Gozz1), A., i, 610 


preparation 


copper 
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Di- a we Sa ae (Matsv- 
MIYA), A., i, 

cis- and trans-Diols, cyclic, determina- 
tion of the configuration of 
(B6ESEKEN and vAN Loov), A., i, 
837. 

5-(Dioxy-2:4-pyrimidine)-2-indole-indi- 
go. See 5(2’)-Indoxy)pyrimidine- 
2:4:6-trione. 

1:3-Dioxyzsoquinoline. 
phthalimide. 

1:3 Dioxy-4-isoquinolineindoleindi 
See 1:3-Diketo-4-indoxyltetrahydro- 
isoquinoline. 

1:3-Dioxy-4-isoquinoline-2’-thio- 
naphthenindigo. See 1:3:3’-Triketo- 
4(2’)-thionaphthentetrahydroiso- 
quinoline. 

Dipeptides, methylation of (KossEt and 
EDLBACHER), A., i, 825. 

Diphenanthryldisulphonic acid, bromo., 
barium salt, and dimethyl ester 
(SaANpDQvVIsT), A., i, 226. 

p-Diphenetylcarbamide, dinitro- (THoms 
and NETTESHEIM), A., i, 566. 

Diphenetylhydroxylamine N-oxide per- 
chlorate (MEYER and GorTLizEs- 
BriiirotH), A., i, 38. 


See o-Homo- 


| Diphenoquinonephenyldi-imine (GoLD- 


SCHMIDT), A., i, 258. 

Di-8-phenoxydiethyl sulphide 

FRICcH and Rerp), A., i, 
di-B-tribromo- (HELFRICH 
Rerp), A., i, 525. 

Diphensuccindene series (BRAND and 

uDWIG; Branp and HoFrFMany), 
A., i, 486. 

Diphenyl derivatives, use * in quali- 

tative analysis (FEIGL), A., 2 709. 
disulphide, o-nitro- (LECHER), A., i, 
433. 

Diphenyl, 4:4’dibromo-, and 4:4’-di- 
chloro-, mixed crystals of 4:4’-di- 
methyldipheny] aud (MIELEITNER), 
A., i, 725. 

4-mono- and 4:4’-di-cyano-, preparation 
of (Ferriss and TurNEn), T’., 1148. 
Diphenylacetic acid, 2-hydroxy- 
(GREENWOOD and NIERENSTEIN), 
T., 1598. 
N: -Diphenylacetylpyrrole (STAUDINGER 
and Suter), A., i, 557. 
Diphenylamine, preparation of (RoGERs), 
.» i, 33. 
molecular ye of (Giua and 
CuHERcHI), A., i, . 

Diphenylamine, nitro-derivatives - AN 
Duin and vAN LENNEP), A.,, i, 
155. 

hexanitro-, preparation of, and its 
use as a primer in shell charges 
(MARSHALL), A., i, 431. 


(HEL- 
525. 
and 
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Diphenylamine, dithiocyano- (SéDER- 
BACK), A., i, 222. 
Diphenylamine-sulphuric acid, prepar- 
ation of, for detection of nitrates 
(Haun), A., ii, 555. 
Diphenyl]-?-aminophthalide(LAWRANCE), 
A., i, 741. 
1:1-Dipheny1-3-p-anisylcyclobutan-2-one 
(STAUDINGER and SvurTerR), A., i, 
557. 
4:4-Dipheny]1-2-p-anisyl-1:3:oxthiophan- 
§-one (bBIsTRzYCKI and BRENKEN), 
A., i, 632. 
2:6-Diphenyl-4-p-anisylpyrylium chlor- 
ide, iron salt (DitrHEY and Tav- 
CHER), A., i, 323. 
Diphenylanisyltelluronium salts (Lr- 
DERER), A., i, 735. 
Diphenylarsenious bromide, preparation 
of (Pope and Turner), T., 1451. 
chloride (MorGAN and VINING), T., 
777. 
vapour pressures of (BAXTER, BEz- 
ZENBERGER, and WILson), A., ii, 
531. 
estimation of, in mixtures with 
arsenic trichloride, phenyldi- 


chloroarsine, and triphenylarsine 
(FLEURY), A., ii, 642. 
cyanide (MorGaN and VINiINGc), T., | 


777 ; 
zON1), A., i, 195. 


and its dichloride (McKENzIk and | 


Woop), T., 411. 
iodide (PorE and Turner), T., 1452. 


Diphenylarsine thiocyanate (STEINKOPF | 
| 8-Diphenylenemethylcinnamic acid, and 


and Mrxe), A., i, 538. 


Diphenylbenzyltoluene (GASTALDI), A., | 
i . | B-Diphenylenemethy]-p-pheny)propi- 


i, 391 
Diphenylbromoarsine. 
arsenious bromide. 

Dipheny1-3-bromo-4-hydroxy-1-naph- 
thylearbinol (GomberG and SULLI- 
VAN), A., i, 736. 

2:3- Diphenyl-6-n-butylquinoxaline 
(Rettty and Hickinporrom), T., 
118. 

Diphenylearbamide, pp’-dinitro-, and its 
sulphonic acid, sodium salt (Farn- 


WERKE VoRM. MEISTER, Lucius, & | 


Brunine,) A., i, 636. 
Diphenylchloroarsine. 
arsenious chloride. 
Diphenyl-3-chloro-4-hydroxy-1-naph- 
thylearbinol (GOMBERG and SULLI- 
VAN), A., i, 736. 
4:4-Diphenyl-2-richloromethyl-1:3-ox- 
thiophan-5-one (Bistrzycki and 
BRENKEN), A., i, 630. 
1:1-Dipheny1-3-p-chlorophenylcyclobu- 
tan-2-one (STAUDINGER and SuTER), 
A., i, 557. 


(StuRNIOLO and BELLIN- | 


See Diphenyl- | 
| 1:1-Diphenyl-3-ethoxycyclobutan-2-one 


See Diphenyl- | 
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aa-Dipheny]l-y-p-chlorophenyl-n-butyric 
acid (STAUDINGER and SuTeEr), A., i, 
557. 
4:4-Dipheny]-2-p-chlorophenyl-1 3-ox- 
thiophan-5-one (BisTrzyckr and 
BRENKEN), A., i, 631. 
Diphenyleyanoarsine. 
arsenious cyanide. 
4:4’-Diphenyldiacetyldiphenyl (Frrriss 
and TURNER), T., 1150. 
ee re 
-» 1, 96. 
9:10-Dipheny1-9:10-dihydroanthracene, 
preparation of, and its diacetyl deriv- 
ative (RAy), T., 1337. 
9:10-Diphenyldimethyl1-9:10-dihydro- 
anthracene (RAy), T., 1338. 
N:N’-Diphenyldimethylhexamethylene- 
diamine, and its salts (v. BRAUN and 
KIRSCHBAUM), A., i, 30. 
as-Diphenyldimethylhydrazine (WIE- 
LAND and ScnamBERG), A., i, 768. 
4:4. Dipheny]-2:2-dimethy1-1:3-oxthio- 
phan-5-one (Bistrzyckt and BREN- 
KEN), A.,, i, 632. 
Diphenyldimethylpyrazine, preparation 
of, and its salts (EBERHARDT), A., i, 
875. 


See Diphenyl- 


| £3-Diphenyl-aa-dimethyl-n-valeric acid, 


5-hydroxy-. and its lactone (MEER- 
WEIN and KILttne), A., i, 845. 

9:12-Diphenyldiphensuccindadiene, 
oxidation of (Branp and Lupwic), 
A., i, 486. 


| Diphenylene sulphide in coal tar (Kru- 


BER), A., i, 733. 
its ethyl ester (RUHEMANN), A., i, 312. 
onic acid (RUHEMANN), A., i, 312. 


(SrAUDINGER and SuTeEr), A., i, 557. 
aa-Diphenyl-a-ethylacetone. See yy-Di- 
phenylpentan-3-one. 
Diphenylethylenediamine, octanitro- 
(FARBWERKE VORM. MEIsTER, Lwv- 
clus, & Brintne), A., i, 333. 
Diphenylcyclohexylacetic acid (STauD- 
INGER and SuTEr), A., i, 557. 
Diphenylhydroxylamine, di-p-nitro- 
(WIELAND and Kota), A., i, 306. 
Diphenylhydroxynaphthylcarbinol 
(GOMBERG and SULLIVAN), A., i, 736. 


| 4:4-Diphenyl-2-o-hydroxyphenyl-1:3- 


oxthiophan-5-one, and its acetyl deriv- 
ative (BisTRzycKkI and BRENKEN), 
A., i, 631. 

2:6-Diphenyl-4-p-hydroxyphenyl-pyryl- 
ium salts (DitrHey and TAUCHER), 
A., i, 323. 

Diphenylindenes, isomeric (OREKHOFF), 
A., i, 225. 
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Diphenylindone, preparation of, - its 
phenylhydrazone (OrEKHoFF), A iy 
235. 

Diphenyliodoarsine. See 
arsenious iodide. 

Diphenylketen, reactivity of, with ni- 
triles (GONZALEZ), A., i, 164. 

Diphenylketenphenylimine (Sraupin- 
GER and MEYER), A., i, 107, 
229. 

ee (Mienonac), A., i, 


Diphenyl- 


Diphenylnesitytelinronium salts (LrE- 
DERER), A., i, 735. 

Diphenylmethane, diamino-, preparation 
of, and its nitro-derivatives and their 
isomerism (Kino), T., 988. 

4:4’-dichloro-3:3’-dinitro- (STEPHEN, 
Snort, and GLtapprne), T., 523. 
Diphenylmethanedimethylhydrazine, 
action of, on methylpentoses (Voto- 
CEK), A., i, 144. 


Diphenylmethylacetoacetic acid, optic- | 
| Di-8 phenylsulphinyldiethy! sulphoxide 


ally active, menthyl esters (RuPE 
and KAGr), A., i, 748. 
Diphenylmethylarsine, and 
iodide (BuRRows and TvuRNER), T., 
1381. 
aa-Diphenyl-8-methylbutane-a8-diol 
(M&ERWEIN and ScHWEINHEIM), A., 
i, 5. 
4:4-Diphenyl-2-methyl-2-carbethoxy- 
methyi-1:3-oxthiophan-5-one 
TRZYCKI and BRENKEN), A., i, 
632. 
p-Diphenylmethyleneaminoazobenzene, 
and its hydrochlorides (REDDELIEN), 
A., i, 337. 
aa-Diphenyl-88-methylethylethylene 
glycol. Sce aa-Diphenyl-8-methyl- 
butane-@8-diol. 
4:4-Diphenyl-2. methyl-1:3-oxthiophan- 
§-one, and its 3-dioxide (BistxzycKI 
and BrenKken), A., i, 630. 
Diphenyl-a-naphthylbismuthine dibrom- 
ide (CHALLENGER and GopDAkD), 
ee, A 
Diphenyl-a-naphthylmethyl, and _ its 
derivatives (GOMBERG and SCHOEPFLE), 
A., i, 26. 
Dipheny]-a-naphthyltelluronium 
(Leperer), A., i, 735. 
Diphenylnitric oxide, preparation of, 
and its derivatives (WIELAND and 
Rorn), A., i, 305. 
Diphenylnitric oxide, di-p-nitro- (WIz- 
LAND and Rotn), A., i, 306. 
Diphenylnitroamine, di-p-nitro- (WIE- 
LAND and Rortn), A., i. 306. 

4:4-Diphenyl-2-nitrophenyl 1:3-oxthio- 
phan-5-ones (BistrzycKI and BrReEwN- 
KEN), A., i, 631. 


salts 
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its benz- 


(Bis- | 
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4:4-Dipheny1-1:3-oxthiophan-5-one, and 
its 3-dioxide (BIsTRZYCKI and BreEn- 
KEN), A., i, 630. 

ae- Pine rag y-one, di-p-hydroxy- 
(BorscHe), A., i, 24. 

vy-Diphenylpentan-5-one, and its semi- 
carbazoue (MEERWEIN and SCHWEIN- 
HEIM), A., i, 5. 

Diphenylphenetyltelluronium 
(LEDERER), A., i, 735. 

aa- and ay-Diphenylpropanes, hydroxy- 
derivatives (GREENWOOD and NIEREN- 
STEIN), T., 1595. 

2:6- Dipheny! 4-quinopyran, and its de- 
rivatives (DiLtTHEY and ‘'TAUCHER), 
A., i, 323. 

Diphenylstibine, m’-diamino-, chloride 
hydrochloride (Scumipr), A., i, 994. 
Diphenylstibinic acid, m-amino- 

(Scumipt), A., i, 903. 


salts 


| 4:4-Diphenyl-2-styryl-1:3-oxthiophan-5- 


one (Bisrrzyck!I and BrenKeEn), A., 
i, 632. 


(HELFRICH and Rerp), A., i, 525. 
Di-8-phenylsulphinyldiethylsulphone 
(HELFrIcH and Rerp), A., i, 525. 


| Diphenylsulphone, 2:2’:5:5’-tetrachloro- 


(CrowE.Lt and Rarrorp), A., i, 378. 
Di-8-phenylsulphonyldiethylsulphone 
(HEtFricu and Rep), A., i, 525. 
Diphenylthiocarbamide (GrANACHER), 
A., i, 253. 


sulphoxide (Hetrricu and Rerp), 
A., i, 624. 

Di-8-phenylthioldiethylsulphone (HELF- 
rich and Rep), A,, i, 524. 

Diphenylthiosemicarbazide (GRANACH- 
Ek), A., i, 2 

1:1-Diphenyl1-3-p-tolylcyc/obutan-2-one 
(STAUDINGER and SurFr), A., i, 556. 

aa-Diphenyl-y-p-tolyl-n-butyric acid 
(STAUDINGER and Suter), A., i, 557. 

——— salts (LEDER: 
ER), A., . 

NN- Dipheny!- O-triphenylmethylhydr- 
oxylamine, di-p-nitro- (WIELAND and 
Rorn), A., i, 306. 

Diphenyltruxones, isomeric (DE Faz), 
Dasy by. S27. 

Diphenylxyly}telluronium salts (LEDER- 
ER), A., i, 735. 

Diphenylyl-4-arsinic acid, and 2:3’-di 
nitro- (ScumiptT), A., i, 899. 

4-Diphenylyl benzyl ketone, preparation 
of (FERRIss and TURNER), T., 1148. 

1:2:8:9-Diphthaloyl-5:10-dihydroacridol 
hydrogen sulphate, sulphonate of 
(Mayer and Levis), A., i, 33. 

1:4-Diisopropenylbenzene (BoceRt and 
Harris), A. i, 65, 
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1:4-Dicisopropenyl-A;.4-cyclohexadiene, | Dissociation constants of dibasic organic 


and its tetrabromide (BoGerr and | 
| Dissociation pressure, measurement of 


Harris), A., i, 65. 
Dipropylaniline, di-y-hydroxy- (RiNb- 
FUsZ and Harnack), A., i, 681. 


Diisopropylbenzene, p-dit'ydroxy- (Bo- | 


GeRT and Haunris), A., i, 65. 
1;1-Dipropylcyc/ohexan-2-one, 
semicarbazone (MEERWEIN 
KREMERs), A.,, i, 5. 
Dipropylhomophthalimide 
and Perrin), A., i, 846. 


and 


Diisopropylideneglycerol phosphate, and | 
its salts (FIscHKR aud PFAULER), A., | 


i, 808 
Di-8-propylsulphonyldiethylsulphone 
(HEvr kicH aud Rep), A., i, 525. 


as-Di-n-propyltetramethyleneglycol. See 
l-a-Propylbutyleyclopeutan-l-ol, = a- | 


hydroxy-. 

Dipropyldithiocarbamic acid, coba't, 
copper, nickel, and potassium salts 
(ComPIN), A., i, 537. 

Di-8-propylthioldiethyl sulphide (HEL¥- 
rnicH aud Rerp), A., i, 525. 

Di-8-propylthioldiethylsulphone (He.r- 
RICH and Rerp). A., i, 525. 


Dipropylurethane (Diets and Bonrc- | 


WARD?), A., i, 298. 

Disaccharides, constitution of 

worth), T., 199. 
containing selenium or 
(WREDE), A., i, 13. 

a- and 8-Disalicylides, and their salts 
(AnscutU1z, JANSEN, LUsiin, and 
Merzerks), A., i, 48 

Diselenodiglucose, 
salt and  octa-acetyl 
(WrepB), A., i, 13. 

Disglomeration of 
(THIEL), A., ii, 622. 

Disilane, bromo- and chloro-derivatives 
(Stock and Somrgsk1), A., ii, 429. 

Disinfection (EIseNBERG), A., i, 916. 

Dispersion, connection between colour 

and degree of (WEDFKIND and 
RnkEINBOLDT), A., ii, 19. 

rotatory, abnormal (BRuHAT), A., Ii, 
404. 

Dispersoidal parasitism (v. WEIMARN, 
Morosov, and Anossov), A., ii, 673, 
674. 

Dispersoids, principles of synthesis of 

(v. WEIMARN), A., ii, 740. 

critical potential for (KRruyr), A., ii, 
740. 

segregation of, in anisotropic media 
(Err), A., ii, 249. 

Dissociation, condition of (MicHAELIs), 
A,, ii, 739. 

Dissociation constants of inorganic acids 
(Buano), A., ii, 359. 


(Ha- 


derivative 


solidified metals 


and its | 


(LuMIERE 


sulphur | 


and its potassium | 


acids (PiNNow), A., ii, 19. 


(MrEnztks), A., ii, 738. 
of metal ammines (BiLTz and Hir- 
Tic), A., ii, 293. 
oy-Distearin (FiscHER), A., i, 809. 
Distillation, Brown’s formula for 
(YounG), A., it, 225. 
of liquid mixtures (CHENARD),A.,ii,11. 
of ternary mixtures (PascaL), A., ii, 
752, 
in steam (S1pewick), T., 396 ; (REILLY 
and Hickinpotrom), A., ii, 734. 
flask for, ot frothing liquids (LeNn«K), 
A., ii, 354. 
fractional, analysis by (MourgEv, Dv- 
FRAISSE, «nd Rosin), A., ii, 562. 
constant temperature stillhead for 
(WasHBuURN), A., ii, 88. 
vacuum (Heusen), A,, ii, 11. 
manometer for (CLARKE), A., ii, 368. 
dry (Pictet), A., i, 642. 
Distillation apparatus for Kjeldahl esti- 
mations (PRANGE), A., ii, 703. 
for separation of water (WALKER), 
A., ti, 354. 
Disulphides, orgauvic (v. KonrEk), A., i, 
830. 


organic, reduction of, by alkali mer- 
captides (LEcuER), A., i, 433. 
Dithiocarbamic acid, cobalt salts, ab- 
sorption spectra of (DELEPINE and 
Compin), A., ii, 460. 
ammonium dicyclohexyl ester (SkITA, 
Roures, Hits, and KIrRcHHOFF), 
A., i, 607. 
2:2'-Di-p-toluoylbenzil (Branp and Lup- 
wia@), A., i, 486. 
Ditolyl sulphide, dinitro- (KENNER and 
ParKIN), T., 857. 
9:10-Ditolyldimethyl-9:10-dihydro- 
anthracene (RAy), T., 1338. 
a¢-Di-p-tolylhexane-a{-dione (Borscur), 
A., i, 25. 
Di-o-tolylmethylarsine, and its methiod- 
ide (KBURROWs and TuRNER), T., 1383. 


| Di-o-tolylmethylethylearbamide (Fas- 


RIQUES DE PRODUITS DE CHIMIE 
OKGANIQUE DE LarrRg), A., i, 879. 
Di-p-tolylnitric oxide, and its nitric 
oxide derivative (WIELAND and Rorg), 
A., i, 305. 

at-Di-p-tolylnonane (Borscue), A., i, 25. 

at-Di-p-tolylnonane-a:-dione (BorscHE), 
A., i, 25. 

Di-8-o- and -p-tolyloxydiethyl sulphides 
(HevrricH and Reip), A., i, 525. 

Di-8-p-tolyloxydiethylsulphone (HELF- 
ric and Rep), A., i, 525. 

Di-8-vanilloxydiethyl sulphide (HrF- 
RICH and ReIp), A., i, 525. 
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polymeride of (v. 
Braun and NEUMANN), A., i, 225. 
Dixylylamine, amino-. See 2:3:2’:3’- 

Tetramethy!diphenylamine, 4-amino-. 
a eee alone (Bor- 
SCHE), A., i, 25. 
af- Di-m-4- -xylylhexane (Borscne), A 
i, 24. 
a¢- Dixylylhexane-a(-diones (BorscuHeE), 
A., i, 24, 25. 
a0-Di-m-4-xyiyloctane (Borscue), A., 
i, 25. 
a0-Di-m-4-xylyloctane-ad-dione 
SCHE), A., i, 25. 
ae-Di-m-4-xylylpentane-ae-dione 
SCHE), A., i, 25. 
Dodecahydrophenoxazine, and its benzoyl 
derivative (SkiTa, Ro.tres, Hits, and 
KircHHorr), A., i, 608. 


o-Divinylbenzene, 


(Bor- 
(Bor- 


Dodecahydroretene (VIRTANEN), A 
832. 

n-Dodecovanillylamide (NELsoy), A., i, 
154. 


Dolomite, analyses of (RorHROocK and 
SHUMAKER), A., ii, 118; (Harp- 
ING, SHuMAKER, and RoruRock), 
A., ii, 550. 

from "Salzburg (Grossprietscn), A., ii, 
257. 
Drugs, pharmacology of (TRAUBE), A., 
i, 204. 

Duftite (PuFAHL), A., ii, 697. 

Dulein. See p-Phenetylcarbamide. 

Dulcitol, derivatives of (OpBN), A., i, 

248. 
ee -imine 
SCHMIDT), A., i, 227. 
ere 
SCHMIDT), A., i, 228. 
Dypnopinacone, ae and de- 

rivatives of (DELAcRE), A., i, 165, 
236. 


(GoLp- 


(GoLp- 


Earths, rare (OWENS, BALkE, and 


KremeERs), A., ii, 316 ; (MEYER and | 


MULLER), A., ii, 317. 
absorption spectra of (DE BrRoGLir), 
A., ii, 277. 


INDEX OF 


magnetic properties of the oxides of | 


(WituraMs), A., ii, 81 
acetylacetone derivatives of (JANTsCH 
and MEYER), A., i, 711. 


separation of, by ‘hasie precipitation | 
(PRANDTL ‘and RAUCHENBERGER), | 


A., ii, 434. 
Earthnut oil, fatty acids in(Hr1puscHKA 
and Fewser), A., i 358. 
Echellite (Bowen), A -, li, 326. 
Echinodontium we” enzyme action 
in (Scuitz), A., i, 702. 


| 


SUBJECTS. 


Eggs, formation of ferrous sulphide in, 
during cooking (TINKLER and Soar), 
A., i, 458. 

Ekacwesium, search for (DENNIS and 
WyckoFF), A., ii, 431. 

Ekatantalum (protoactinivm), chemical 
character and separation of (I1AHN and 
MEITNER), A., li, 147. 

Electric arc, flaming, 
(Morr), A., ii, 159. 

arc lamp, cadmium (BATEs), A., ii, 
221; (Sanp), A., ii, 411. 

discharge, disappearance of gases 
under the (GENERAL ELEcrric Co., 
RESEARCH SraFF), A., ii, 730. 

furnaces, device for regulating the 
temperature of (WHITE and ADAMs), 
A., ii, 82. 

phenomena, produced by spraying 
odorous organic substances (ZWAAR- 
DEMAKER and ZEEHUISEN), A., ii, 
74. 

Electrical ee, (ScCHLESINGER 
and REED), A., ii, 7, 72; (Scuuzs- 
INGER and Bu NTING), ay ii, 73. 

variation of, with concentration 
(Porter), A., ii, 151. 

in relation to frequency (EASTMAN), 
A., ii, 578. 

of electrolytes 
(WasHBuRN), A., ii, 
(Kraus), A., ii, 465. 

of multivalent electrolytes (LORENz), 
A., ii, 282. 

of gases during chemical reactions 
(TrauTz and HENGLEIN), A., ii, 
346. 

of metallic salts (KErTzER), 
217. 

of isohydric solutions of salis (OrpE- 
MAN), A., ii, 231. 

of salts in the solid and fused state 
(GuosH), T., 823. 

of non-aqueous solutions (CREIGHTON), 
A., ii, 417. 

of binary salts in non-aqueous solu- 
tions (WALDEN), A., ii, 229, 230. 

of 7 ionised neutral salts (Svan- 
BERG), A., ii, 73. 

of sodium salts of organic acids in 
alcoholic solution (Lioyp and 
PARDEE), A., ii, 218. 

of mixtures of salts (SANDONNINI), 
A., ii, 525. 

of solids (TuBANDT and EcGErt), A 
ii, 279. 

in solutions (McBain and CoLEMAN), 
A., ii, 150. 

in dilute solutions (Kravs), 
217, 409 

use of, in analysis (KOLTHOFF), 


chemistry of 


in dilute solution 
464, 465; 


A., ii, 


A., ii, 


A., ii, 
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Electrical double refraction of colloids 
(BeRGHOLM and BsérnsrAnt), A., ii, 
296. 

Electrical endosmosis (Briccs, PIERSON, 
and BENNETT), A., ii, 159; (FRANK 
and WIrHROW), A., ii, 350. 

Electrical osmosis, theory of (GLIXELLI), 
A., ii, 663. 

Electricity, generation of, by atomising 

liquids (‘TRAUBE), A., ii, 527 
conduction of, by free electrons and 
carriers (LENARD, WEICK, and 
Mayen), A., ii, 349. 
—— (ZLATAROVIC), A., ii, 


Electrocapillarity, theory of (FRUMKIN), 
A., ii, 578 

Electrochemistry, Gadolin’s theory of 
(S6DERBAUM), A., ii, 81. 

Electrodes, processes at (STAGER), A., ii, 
aluminium (Heyrovsky), T., 27. 
cadmium, potential of (HoEscH), A 


ii, 8. 
hydrogen (BaILEy), A., ii, 221. 
titration with (TREADWELL and 
Weiss), A., ii, 553. 
mercurous chloride — poten- 
tial of (BEATTIE), A., ii, 466. 
new design for (KoEHLER), A., ii, 
349. 
platinised glass (MEILLERE), A., ii, 
349. 
silver haloid, activation of photo- 
chemical cells with (Immorr and 
TAKEBE), A., ii, 653. 
zinc, potential of (Horscn), A., ii, 8. 
Electrolysis, alternating , current 
(Marsa), A., ii, 349. 
of alkali chlorides (BRINER, TYKO- 
cINER, and ALFimorr), A., i, 79. 
of mixed solutions of alkali salts (VAN 
LAER), A., ii, 282. 

Electrolytes, electrical conductivity of, 
in dilute solution (WAsHBURN), A 
ii, 464, 465; (Kraus), A,, ii, 465. 

effect of interionic forces in (MILNER), 
A,, ii, 152. 

relation between the specific inductive 
capacity of, and the electrical poten- 
tial of metals placed in them 
(Urey), A., ii, 75. 

osmotic pressure of (KLEIN), A., ii, 


diffusion of, into jellies (v. Firru 
and Bupanovic), A., ii, 94; (v. 
Firtu, Baver, and Prescn), A 
ii, 671. 

coagulation of colloids by (OsTWALD), 
A., ii, 168; (OpEN), A, ii, 169; 
(Bacn), A., ii, 360. 

colloidal. See Colloidal. 
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Electrolytes, mixed, activities of the 
ions in solutions of (CHow), A., ii, 
281. 

binary mixed, depression of freezing 
point in (DERNBY), A, ii, 86. 
strong, ionisation of (Lorenz), A., ii, 
410. 
thermodynamic properties of the 
ions of (HARNED), A., ii, 664. 
activity of ions in solutions of 
(GreTMAN), A,, ii, 579. 
—— of gas laws to (BROn- 
sTED), A., ii, 78. 
application of the law rd mass action 
to (PartTineron), A. Ma ii, 151; 
(Dawson ; Guosn), A,, ii, 152. 
very dilute, ionisation of (LEwis and 
Linuanrt), A., ii, 97. 
Electrolytic analysis. See Analysis. 
dissociation, theories of (SENTER; AR- 
RHENIUS; AcREr), A., ii, 149; 
(DHAr), A., ii, 151. 
mechanism of (CABRERA), A., ii, 97. 
influence of the dielectric constant 
of the solvent and of the electric 
energy of ions on (WAGNER), A., 
ii, 97 
ions, theory of (LorENz), A., ii, 6, 
282, 410, 482; (LorENz and 
ScumipT), A., i, 777, 897; ii, 
465. 
mobility of (Born), A., ii, 527. 
hydration of (LORENz), A., ii, 729. 

Electrons, affinity of gas atoms, especi- 
ally halogen atoms, for (FaJANs), 
A., ii, 155; (Born), A., ii, 156. 

ring, theory of (ALLEN), A., ii, 651. 

Electronic structure and chemical con- 

stitution (Epwarps), A., ii, 481. 
— origin of (VINCENT), A., -ii, 
679. 
structure of (LADENBURG), A., ii, 301, 
366. 
constitution and structure of (Cot- 
Lins), A., ii, 108, 680, 744. 
periodicity of atomic weights of 
(FEHRLE), A., ii, 303, 540, 749. 
= spectra of (AsTon), A., ii, 344, 
18 


absorption spectra of the vapours of 


(DosBiE and Fox), A., ii, 720. 

spiral representation of the periodic 
system of (SCHALTENBRAND), A., ii, 
680. 

periodic system of, in relation to radio- 
active degradation (KirncHHOF), A 
ii, 611. 

isotopic, spectra of (MERTON), 
140. 

radioactive. See Radioactive elements. 

rare, separation of (PIERLE), A., ii, 
197. 


A., ii, 
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Elsholtzione, reduction of (ASANO), A., 
i, 495. 

Emetine, detection of, colorimetrically 
(LAHILLB), A., ii, 134. 

Emulsification by adsorption (SHEP- 
PARD), A., ii, 93. 

Emulsin, action of, on amygdalin (Gr- 

AJA), A., i, 340. 

action of, on B-glucosides (FiscHEn), 
A., i, 859 

resistance of, to 70% methyl alcohol 
(Bripet), A., i, 896. 

Emulsion membranes, electrical resist- 
ance and permeability of (CLowEs), 
A., ii, 7. 

Emulsions (Briccs, ASHMEAD, TEARS, 
and CLARK ; Briges, DuCassé, and 
CiarRk), A., ii, 297. 

studies in (BHATNAGAR), T., 542. 
variation of the number of particles in, 
with time (v. ARKEL), A., ii, 602. 
petroleum-water, formation of, by the 

aid of gelatin (Homes and CHILD), 
A., ii, 742. 


Energy changes during photochemical | 


reactions (WARBUKG), A., ii, 404, 
405. 
free, Nernst’s hypothesis of (Bov- 
TARIC), A., ii, 225. 
of biological processes (LINHART), A., 
i, 349. 
of dissociation and heat of combustion 
(v. WEINBERG), A., ii, 668, 669. 
of resonators, determination of, by 
means of the quantum hypothesis 
(Pianck), A., ii, 419. 
Enols, constitution of (SCHEIBER and 
HopFer), A., i, 487. 
Entropy, relation between probability 
and (BerTHovp), A., ii, 225. 
changes of, at low temperatures (G1B- 
son, LaTimreR, and Parks), A., ii, 
585, 586. 
in relation to the third law of thermo- 
dynamics (LEwis and Gipson), A., 
ii, 585. 
of gases (ToLMAN), A., ii, 468. 
of liquids (Ewine), A., ii, 
(Porter), A., ii, 528. 
Enzyme, Bulgarian, action of, on sugars 
(Kita), A., i, 651. 
Enzymes (MAESTRINI), A., i, 273, 413. 
possible asymmetric molecular struc- 


412; 


ture of (PRINGSHEIM ; HEss), A., i, 


774. 

chemical nature of (Boxorny), A., i, 
774. 

formation of, with Aspergillus niger 
(v. Evuter and AsaARNoOJ), A., i, 
701. 

action of benzyl alcohol on (JacoB- 
son), A., i, 506. 
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Enzymes, action of chloropicrin on 
(BEKTRAND and RosENBLAt1T), A., 
i, 646. 

action of poisons on (SANTEsSON), A., 
i, 401, 576. 
inactivation of, by toxic substances 
(v. EULER and Svanbere), A., i, 
689. 
of intermediate metabolism (THUN- 
BERG), A., i, 784. 
diastatic, mode of action of (HERz- 
FELD and KLINGER), A., i, 713. 
action of neutral alkali salts on 
(HaHN and HarpupeER), A., i, 
776. 
oxidising (ONsSLow), A., i, 929. 
Enzymes. See also :— 
Amylase. 
Catalase. 
Diastase. 
Emulsin. 
Esterase. 
Glycerophosphiatase. 
Invertase. 
Lipase. 
Maltase. 
Oxydase. 
Pectase. 
Pepsin. 
Peroxydase. 
Protease. 
Reductase. 
Rennin. 
Saccharase. 
Thrombin. 
Tyrosinase. 
Urease. 
Enzyme action (McGuire and FALk), 
A., i, 414; (Fopor), A., i, 464. 
mechanism of (YAMASAKI), A., |i, 
573. 

radiation theory of (BARENDRECHT), 
A., i, 102, 195. 

action of neutral salts on (NEv- 
SCHLOsZ), A., i, 776. 

Eosin, reduced, preparation of colourless 
solutions of (GOLDENBER@), A., ii, 
399. 

Ephedrine, constitution of (OcaTA), A., 
i, 396. 

i- and y-Ephedrine, syntheses of, and 
their salts and derivatives (EbEk- 
HARDT), A., i, 875. 

Epidote, optical properties of (GoLp- 

SCHLAG), A., ii, 699. 
from Japan (NAKASHIMA), A., ii, 499. 

Epihydrinaminedisulphonic acid, potas- 
sium salt (TrauBE and WoLFF), A., 
i, 717. 

Epihydrinhydroxylaminedisulphonic 
acid, potassium salt (TRAUBE, OHLEN- 
pDoRF, and ZANDER), A., i, 718. 
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Equation of state (Epwarps), A., ii, 
83, 468; (APPLEBEY and Cuap- 
MAN; Diererici), A., ii, 532; 
(SCHAMEs), A., ii, 665. 

graphic representation of (MoL- 
LIER), A., ii, 583. 

for fluids (Arrks), A., ii, 83. 

van der Waals’ (HoLM), A., ii, 83. 

Equilibria, non-, uni, and _ bi-variant 
(SCHREINEMAKERS), A., ii, 169, 
361. 

heterogeneous, between aqueous and 
metallic solutions (WELLS and 
SmirH), A., ii, 361. 

in solutions of mixed salts (BLAs- 
DALE), A., ii, 237. 

Equilibrium in binary systems, in- 
fluence of substitution on (KreE- 
MANN and MARkKTL), A., i, 554, 
570; (KREMANN and SLOVAK), 
A., i, 564, 565. 

of dissociating gases (EHRENFEST and 
TRKAL), A., ii, 738. 
chemical, thermodynamics of, in con- 
densed mixtures (CAssEL), A., 
ii, 664. 
of homogeneous mixtures, equation 
for (PorTER), A., ii, 676. 
Equilibrium constant, thermodynamic 
proof of the relation between pressure 
and, in dilute solutions (Mazzuc- 
CHELLI), A., ii, 17. 

Erucic acid, halogenophenacyl esters 
(JUDEFIND and Rerp), A., i, 481. 
Erythritol, fusion curve of (DENECKE), 

A., ii, 10 

Erythrohydroxyanthraquinone. See 

Anthraquinone, 1-hydroxy-. 
Escholtzia californica, rutin in the petals 
of (Sanpo and Barriert), A., i, 
446. 
Eserine, detection of (FiHNER), A., ii, 
276. 

Esterase, hepatic, inhibitor for, in bile 

(WisHArt), A., i, 695. 
estimation of, in blood (BacnH and 
ZOUBKOFF), A., ii, 788. 

Esters, preparation of (U.S. INDUSTRIAL 
Atconot Co.), A., i, 660. 

preparation of, from 


phenols 
(BaKUNIN and GrorDANI), A., i, 
543. 

catalytic hydrolysis of, by infra-red 
radiation (RipEAL and HAwKINs), 
T., 1288. 

reaction between alcohols and, in 


presence of catalysts (FIscHER, 
PFAHLER, and Brauns), A., i, 
840. 

aliphatic, preparation of (FARBWERKE 
vor. Meister, Lucius, & Brin- 
ING), A., i, 288. 
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Esters, aromatic, alcoholysis of (Sup- 
BOROUGH and KaRV8), A., i, 387. 
optically active, hydrolysis of (Mc- 
KENzIE and Wren), T., 680. 
Esterification (PREISWERK), A., i, 8. 
in absolute ethyl alcohol (GoLp- 
SCHMIDT, ANDERSON, FEIGL, 
GorpItz, SCHJERVE, SVENDSEN, 
THUESEN, UpBy, and WraAA), A., 
ii, 605. 
Ethane, latent heat of vaporisation of 
(SaATTERLY and Patrerson), A., ii, 
469. 


| Ethane, a-amino-a-imino-, preparation 


of, and its salts (FARGHER), T., 
674. 
bromoiodo-, chloroiodo-, and diiodo-, 
action of sodium sulphides on 
(DELEPINE and VILLE), A., i, 657. 
chloro-derivatives, antiseptic action of 
(SALKowskKI), A., i, 794. 
hemolytic action of (PL6Tz), A., i, 
580. 
aa-dichloro-a-nitroso-, preparation of 
(Srernkorr, Mriec, and HEro.p), 
A., i, 590. 
tetrachlorodinitro-, 
(Arco, JAMEs, and 
A., i, 134 
Ethanetetracarboxylic acid, anilides, 
azides, and hydrazides of, and their 
derivatives (CurnTius and THIEMANN), 
A., i, 189. 
Ethanetetracarboxylic anhydride (PHI- 
LIPPI and HANuscH), A., i, 594. 
Ether C,,H,.O, and its derivatives, 
from methylamine hydrochloride, 
formaldehyde, and cyclohexanone 
(MANNICH and Braun), A., i, 851. 

Ethers, catalytic preparation of 
(MAILHE and DE Gopon), A., i, 
284, 470. 

comparison of the activity of un- 
saturated groups with that of the 
allyl group in (PowELt and 
Apams), A., i, 381. 
Ether-alcohols, spectrochemistry of 
(KARVONEN), A., ii, 205. 
Ether-esters, spectrochemistry of 
(KARVONEN), A., ii, 139. 

Ethoxide, aluminium, preparation of a 
reagent from, for detection of water 
(HENLE), A., ii, 446. 

sodium, condensation of acetophenone 
with (GasTaLpi), A., i, 391. 
a-Ethoxy-a-p-anisylethane,  8-chloro- 
(SpATH and Sosen), A., i, 725. 
Ethoxybenzeneazohydrocupreines 
(HEIDELBERGER and Jacobs), A., i, 
176. 
4’-Ethoxybenzhydrol, 4-bromo-, and 
4-chloro- (MONTAGNE), A., i, 894. 


40 


properties of 
ONNELLY), 
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4’-Ethoxybenzophenone, 4-cliloro- and 
4-iodo- (MonTaGNneg), A., i, 394. 

Ethoxydichloroarsine (McKenzie and 
Woop), T., 406. 

B-Ethoxycrotonic acid, ethyl ester, 
oye derivative (SCHEIBLER and 

oss), A., i, 367. 

a-Ethoxy- eg ae (MovrEU 
and BonGRAND), A., i, ’ 

NN’-B- -Ethoxyethylidenebis-o- and -p- 
nitroanilines, 88-divhloro- (WHEELER 
and Smiru), A., i, 94. 

3-Ethoxy-6-keto-1:6-dihydropyridazine, 
4:5-dibromo-, and its silver salt 


(Rueeti and HARTMANN), A., i, 637. 
Ethoxylauronic acid (Noyes and Coss), 


A,, i, 571. 
o-Ethoxy-p-methylcinnamic acids, 
stereoisomeric, and their esters and 
amides (STOERMER and SANpDow), 
A., i, 614. 
4-Ethoxynaphthonitrile (KARRER, ReEs- 
MANN, and ZELLER), A., i, 390. 
o-1-Ethoxynaphthoylbenzoic acid, and 
its ethyl ester (SCHULENBERG), A.,, i 
743. 
4-Ethoxy-a-naphthyl chloromethy]l- 
ketone (MaDINAVEITIA and PuyAt), 
A., i, 161. 
p-Ethoxyphenylcarbamide, hydroxy- 
(BoEDECKER and RosENBUSCH), A 
i, 567. 
w-Ethoxy-o-toluic acid, and its ethyl 
ester (Noyes and Coss), A., i, 571. 
Ethyl —- history of (v. Lirp- 
MANN), A., i, 659. 
gp of (ELEKTRIZITATSW ERK 
Lownza), A., i, 134. 
dielectric constants of (FALCKEN- 
BERG), A., ii, 216. 
specific heat of, and of its mixtures 
with propyl alcohol (Gisson, 
Parks, and Latimer), A., ii, 586. 
corrections for density of (Ricumonp), 
A., i, 521 
equilibrium in the system, benzene, 
water, ay (Stpewick and Spur- 
RELL), T., 1397. 
surface tension of mixtures of water 
and (Frrrux), T., 268. 
distillation of mixtures of water and 
(CHENARD), A., ii, 11. 
composition of the mixed vapours of 
water and (Lewis), A., i, 470. 
catalytic dehydrogenation of (Arm- 
STRONG and Huupircu), A., ii, 
422. 
reaction between aniline and (JoHN- 
son, Hitt, and Donteavy), A., i, 
608. 
pyrogenic decomposition of (PEYTRAL), 
A., i, 217. 
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Ethyl alcohol, photo-oxidation of, by 
chromates (PLOTNIKOW), A., ii, 
212. 

action of, on sodium sulphates 
(BUTLER and DvuNNIcLIFF), T., 
649. 

distinction between methyl alcohol 
and (PANNwITz), A., ii, 62 ; (SaBa- 
LITsCHKA), A., ii, 271. 

detection of, by the iodoform reaction 
(Kunz), A., ii, 711. 

detection of methyl alcohol in (Potn- 
SKI), A., ii, 130. 

estimation of, in aqueous mixtures, 
by electrical methods (KoLTHoFF), 
A., ii, 198. 

estimation of, in mixtures with sulph- 
uric acid and water (BUTLER and 
DownicuiFF), A., ii, 452. 
Ethyl ether, preparation of (ELEKTRI- 
ZITATSWEKK Lonza), A., i, 363. 
catalytic preparation of (MAILHE and 
DE Gopow), A., i, 6. 

critical state of (AUDANT), A., ii, 467. 

solubility of, in water and electro- 
lytes (LinpE), A., ii, 95. 

equation of state of (ARrks), A., i, 418; 
ii, 532. 

volume change produced by mixing, 
with ethylene dichloride and with 
benzene (Gérz), A., ii, 583. 

purification of, for use in iodimetry 
(GereEt), A., ii, 701. 

ignition of mixtures of air and 
(McCLELLAND and Git), A., ii, 
676. 

compound of hydrobromic acid, — 
and (Maass and Russet), A 
521. 

Ethyl methyl ether, 8-amino-, and its 
salts (TRAUBE and PEIsER), A., i, 
716. 

n-propyl ether, §-amino-, and _ its 
picrono'ate (TrRauBE and PEISER), 
A., i, 716. 

iodide, preparation of (Hunn), T., 
1592. 

nitrate, 8-nitro- 
SAKELLARIOs), 

phosphate, 8-chloro-, and 
(FIscHER and PFAHLER), 
808. 

selenide dichloride, 88’-dichloro- 
(Bausor, Greson, and Pore), T., 
1454 

sulphate, action of, on alkali phosph- 
ates (BAILLY) A., i, 418. 

8-Ethylacenaphthene, and its picrate 
(Maver and KaurMmann), A., i, 301. 
Ethylamine, §-chloro-, and £-fluoro-, 
and their salts (TRAUBE and PEIsER), 
A., i, 715. 


*? 1, 


(WIELAND and 
A., i, 280. 
its salts 


A., i, 


INDEX OF 


Ethyl-y-aminobenzoic acid, §-chloro-, 


ethyl ester (SocisTE CHIMIQUE DES | 
A., i, 43; (ALT- | 


UsinEs pu Raéyr), 
weEce and LANprRIvon), A., i, 483. 
B-hydroxy-, ethyl ester 
CHIMIQUE DES UsINES DU RuHONE), 
A., i, 310. 
4-Ethylamino-n-butylbenzene 
and Hickrxpotrom), T., 
a-Ethylanilino-y-dimethylamino/sopro- 


(REILLY 


py! alcohol (FuURNEAU and RANEDO), | 


A., i, 672. 
Ethylarsinic acid, preparation of 
(VALEuR and Derasy), A., i, 477. 
9-Ethylbenzylidenefluorenes, 
bromo- (SIEGLITz), A., i, 606. 


Ethyl Ay-butenyl ketone, and its semi- | 


carbazone (HELFERICH), A., i, 12. 
Ethyl-z-butylaniline, and its picrate, 

and p-nitroso-, 

(RerLLy and Hickrnporrom), T., 132. 


p-Ethylearbonatobenzaldehyde (RosEN- | 


MUND and DornsaFrt), A., i, 58. 


p-Ethylearbonatobenzanilide (Sonn and | 


MULueEr), A., i, 
p-Ethylearbonatophenylserine, ethyl 
ester, hydrochloride (KROSENMUND and 
DornsaFt), A., i, 58. 
Ethylcelloside (KARRER, NAGELI, and 
Lanse), A., i, 859. 


Ethylcellulose, acetolysis of (Hzss and 


WirTretspacn), A., i, 5 
Ethyldichloroarsine (McKENzIE and 
Woop), T., 407. 
Ethyldihydrocupreidine, 5-amino-, and 
5-nitro- (JAcoss and HEIDELBERGER), 
A., i, 633. 
Ethyldihydrocupreine (opiochin), estima- 
tion of (SCHNABEL), A., ii, 788. 
Ethyldihydrocupreine, 5-nitro- (JAcogs 
aud HrIpELBERGER), A., i, 633. 
Ethyldihydrodeoxycupreine hydro- 
chloride (HEIDELBERGER and JACOBS), 
A., i, 634. 
Ethylene, preparation and chlorination 
of (SmyTHeE), A., i, 705. 
constitution of mercury derivatives of 
(Mancuort), A., i, 519; (MANCHOT 
and Kuve), A., i, 720. 
interaction of selenium chloride and 
(Bausor, Grpson, and Pope), T., 
1453. 
action of sulphuryl chloride with 
(Foster), A., i, 706 
mechanism of the reaction between 
sulphur monochloride and nrg i 
HartsHorn, and Ricuarpson), A 
i, 363. 
nitration of (WIELAND and SAKEL- 
LARIOS), A., i, 280. 
derivatives, stereoisomerism of (Er- 
LENMEYER), A., i, 47. 
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(SocrEétTse | 


2:7-di- 


| Ethylene, 
and its zincichloride 
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Ethylene dichloride, volume change 
produced by mixing ethyl ether 
with (Gérz), A., ii, 583. 

dinitrate, preparation and eu 
—" of (MorEscul), A., i, 


distinction between glyceryl tri- 
nitrate and (MARQUEYROL and 
Goutal), A., ii, 515. 

oxide, preparation of (BADISCHE 
ANILIN- & Sopa-Fasrik), A., i, 
522. 

sulphide, and its derivatives (DELE- 
PINE), A., i, 526. 

ethylidene disulphide (MaTTEr), A 
i, 137. 

estimation and ga of (TREAD- 
WELL and TavuBER), A., ii, 61. 

a-bromo- and a-iodo- aB- 
dicyano- (MovreEvu and BoncGranpD), 
A., i, 425. 

chloro- derivatives, antiseptic action 
of (SaALKowsk}), A., i, 794. 
hemolytic action of (PLérz), A., i, 
580. 
aB-dichloro-B-iodo-, and _ s-dichloro- 
diiodo-, and their iododichlorides 
(Howe. and Noygs), A., i, 469. 

Ethylenebis-pp’-nitrodiphenylcarbam- 
idesulphonic acid, sodium salt 
(FARBWERKE res a Lucivs, 
& Britnrne), A., i, 636. 

Ethylene bromohydrin, preparation and 
characterisation of (READ and Hook), 
T., 1214. 

Ethylene chlorohydrin, distillation of 
aqueous solutions of (BANCELIN and 
Rivat), A., i, 2. 

Ethylenediamine-V.NV’-disulphonic acid, 
and its — salt (TRAUBE and 
Wo rr), A., i, 717. 

Ethylenediamine-N N’-tetrasulphonic 
acid, metallic salts (TRAUBE and 
Wo trr), A., i, 717. 

aa’-Ethylenedihydroxylamine, and its 
salts and derivatives (TRAUBE, OHLEN- 
DORF, and ZANDER), A., i, 718. 

ac” -Ethylenedihydroxylaminedisulph- 
onic acid, potassium salt (TRAUBE, 
OHLENDORF, and ZANDER), A., i, 
718, 

aa’-Ethylenedihydroxylaminetetra- 
sulphonic acid, metallic salts 
(TRAUBE, OHLENDORF, and ZANDER), 
A., i, 718. 

Ethylene glycol, preparation of (CHEM- 
ISCHE FABRIK GRIESHEIM- 
ELEKTRON), A., i, 362. 

estimation of (MULLER), A., ii, 515. 

Ethylene halogenohydrins, prenaration 
of esters of (SocikT&é CHIMIQUE DES 
UsinEs pu Ru6ne), A., i, 214. 
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Ethylenic compounds, catalytic hydro- 
genation of, in presence of nickel 
(ArMsrkonG and Hixpiren), A., ii, 
364. 

B- -Ethylglutaramide, aa’-dicyano- (DAY 
and ‘Luorps), T., 1470. 

Ethylglycollic acid, halogenophenacyl 
esters (JUDEFIND and Rep), A., i, 
481. 

1-Ethyleyc/ohexane-l-carboxylic acid 
(MEERWEIN and Kremers), A., i, 6. 

a-Ethyl-A«-hexenealdehyde, and _ its 
semicarbazone (WEIZMANN and GAR- 
RARD), T., 329. 

a-Ethylhexoic acid, preparation of (WxEIz- 
MANN and GARRARD), T., 330. 

a-Ethylhexyl alcohol, preparation of 
(WEIZMANN and GaRRARD), T., 329. 

N-Ethyleyclohexylamine, and its salts 
and derivatives and nitroso- (SkiTa, 
Rotrrs, Hits, and KircHHorr), A 
i, 608. 

Ethylhydrocupreine, derivatives of 
(JAcoss and HEIDELBERGER), A., i, 
175. 

Ethylhydrocupreine, 5-amino-, 5-nitro-, 
and their sulphonic acids (GiEMsA 
and HALBERKANN), A., i, 496. 

Ethylhydroxylaminedisulphonic acid, 
potassium salt =< OHLENDORF, 
and ZANDER), A., i, 718. 


Ethylhydroxylaminesulphonic acid, and | 
its potassium salt — OHLEN- 


porF, and ZANDER), A 
Ethylidene = esters, 
(CHEMISCHE FABRIK 
ELEKTRON), A., i, 161. 
NN’-Ethylidenebis-o-nitroaniline, 888- 
dichlorohydroxy- (WHEELER and 
SmirH), A., i, 94. 


o» he eae 


Ethylidenebisphenylcarbamide (Farcu- | 


ER), T., 679. 

Ethylimidodisulphonic acid, potassium 
salt (TRAUBE and WoLFF), A., i, 716. 

Ethylindazoles, and their picrates (v. 
Auwers and DteEssene), A., i, 639. 

B-Ethyl levuloside (Brauns), A., i, 
713. 

Ethylmalonic acid, diazide and dihydr- 
azide of, and their derivatives (Cur- 
tTivus and Recunitz), A., i, 186. 

Ethylmorphine, compound of allylbar- 

bituric acid with (Society oF 
CHEMICAL INDUSTRY IN BASLE), 
A., i, 756. 
sulphate (THomson), A., i, 176. 
4-Ethylnaphthalene-1:8-dicarboxylic 
acid, anhydride (MAyYreR and Kavr- 
MANN), A., i, 301. 

Ethylnitrosoaminosulphonic acid, 8- 
amino- (TRAUBE and PEISER), A., i, 
715. 


preparation of | 
GRIESHEIM- | 
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N-Ethylnortropidine, §-hydroxy-, and 
its salts and derivatives (v. BRAUN 
and RATn), A., i, 448. 

N-Ethylnortropine, 8-hydroxy-, and its 
salts and derivatives (v. Braun and 
RATH), A., i, 447. 

Ethylpentamethylene glycol. See 1- 
Propyleyclohexan-1-ol, 1-a-hydroxy-. 

1-a-Ethylpropyleyclohexan-1-ol, a-hydr- 
oxy- (MEERWEIN and KREMERs), A., 
i, 5. 

Ethylpropylhomophthalimide 
Exe and Perky), A., i, 846. 

r-3-Ethylrhodanine-5-acetic acid, and 
its sodium hydrogen salt (KALLEN- 
BERG), A., i, 91. 

Ethylsulphuryl chlorides, w-bromo-, 
and w-chloro- (SrEINKoPF, Mike, and 
HeEro.p), A., i, 590. 

B-Ethyltetra-acetyllevulose (BRAUNS), 
A., i, 713. 

2-Ethyltetrahydrofuran, 
(HELFeERICH), A., i, 12. 

2-Ethyltetrahydronaphthalene (FLEI- 
SCHER, SIEFERT, aud EcKEr?), A., i, 
621. 

Ethyldithiocarbamic acid, cobalt and 
sodium salts (Compin), A., i, 587. 
8-Ethylthiolcrotonic acids, esters, and 
their potassium derivatives (ScHEI- 

BLER and Voss), A., i, 366. 

Ethylthiomercuribenzoic acid (SAcus), 
A., i, 905 

Ethyltri-a-propylammonium  mercuri- 
iodide, crystallography of (BARKER 
and Porrir), T., 1315. 

a- and £8-Ethylurethanomethylene- 
camphor (Rupr, SerBERTH, and Kuss- 
MAUL), A., i, 239. 

Ethylxanthodiphenylacetic acid, and its 
barium salt (BisrRzycKI and Brenk- 
EN), A., i, 632. 


(LumI- 


5-hydroxy- 


| Eucalyptus megacarpa, terpenes in the 


oil of (SmiTH), A., i, 244. 
Eucalyptus oil, estimation of cincole in 
(Cockine), A., ii, 645. 


| Eugenol and its methyl ether, mercury 


compounds with eg Ne BoéssEN- 
ECKER, and MAHRLEIN), A., i, 906. 


Euphorbia helioscopia and BE. — 


saponins in (GONNERMANN), A., i, 
Europium, absorption spectrum of 
(PRANDTL), A., ii, 721. 
Euxanthone diethyl ether, 

(PERKIN), T., 699. 
Explosions, influence of pressure on tem- 
perature of (TAMMANY), A., ii, 238. 
of gases, anal\sis of the radiation 
emitted in (Davin), A., ii, 82. 
firedamp, combustion of methane in 
(WINTER), A., i, 805. 


salts of 
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Explosives, nitro-compounds for use as 
(vAN DuIN and vAN LENNEP), A., 
i, 307. 
high, velocity of decomposition of, in 
a vacuum (FARMER), T., 14382, 
1603. 
analysisof(Marqueyro.and Goutal), 
A., ii, 515. , 
Extraction apparatus (BrRAvER and 
Ezert), A., ii, 305. 
with vapour stirring (WAENTIG), A., 
ii, 613. 
Eye, amino-acids of the lens of the 
(Jess), A., i, 789. 
action of light on proteins of the lens 
of the (ScHANZ), A., ii, 213, 214. 


F. 


Feces, hematoporphyrin in, in hema- 
toporphyrinuria (LOFFLER), A., i, 
122. 

detection of blood in (vAN Eck), A., 
ii, 340. 
estimation of chlorine in (HALVER- 
sON and WELLs), A., ii, 264. 
Fats, relative value of carbohydrates 


and, as sources of muscular energy | 


(Krocu, LInpHARD, LILJESTRAND, 
and ANDERSON), A., i, 692. 


animal and vegetable, nutritive value | 
of, in relation to their colour(Drum- | 


MOND and Cowarp), A., i, 908. 
metabolism of. See Metabolism. 
estimation of iodine numbers of (DrEv- 

RIENT), A., ii, 779. 

Fehling’s solution, action of light on 
(Bouin and LinneEr), A., ii, 144. 

Fenugreek seeds. See Seeds. 

Ferberite from Japan (J1mBo), A., ii, 
497. 

Fermentation, theories of (OsTWALD; 

NeEvBERG), A., i, 796, 915. 
studies in (SALLINGER; BIEDER- 

MANN), A., i, 15. 
formation of acids during (Boas, 

LANGKAMMERER, and LEBErLF), 

A., i, 795. 
influence of ketones on (NEUBERG and 

EnR.ic#), A., i, 796. 
methyl alcohol in products of (v. 

LippMANN), A., i, 796. 
equiJibrium of phosphates in (Win- 

piscu and Dierricn), A., i, 352. 
acetone-n-butyl alcohol (REILLY, 

HickINBOTTOM, HENLEY, and 

THAYSEN), A., i, 465 ; (SPEAKMAN), 

A., i, 797. 
alcoholic, chemistry of (NEUBERG and 

ReinFurTH), A., i, 124, 406; 

(ZERNER), A., i, 350. 


Fermentation, alcoholic, effect of baro- 
metric pressure on (RIPPEL), A., 
i, 915. 
rhythmic course of (K6HLER), A., i, 
795 


réle “4 water in (PALLADIN), A., i, 
127. 
fixation of acetaldehyde in (NrEv- 
BERG and REINFURTH), A., i, 
914, 
relation of aldehydes to (NEUBERG 
and Enruicn), A., i, 796. 
in an alkaline medium (NEUBERG 
and Hirscn), A., i, 126. 
influence of cadmium and zinc salts 
on (KostycHev and Frey), A., 
i, 126; (KostycnHEev and Zvus- 
KOVA), A., i, 127. 
in presence of calcium carbonate 
(Ker), A., i, 125. 
formation of glycerol in (NEUBERG 
and REINFuRTH), A., i, 207. 
formation of hexosediphosphoricacid 
in (NEvBERG), A., i, 582. 
formation of pyruvic acid in (NEv- 
BERG and ReEINFURTH), A., i, 
583. 
by bacteria (Frep, PreTEerson, and 
DAVENPORT), A., i, 512. 
of pentoses by bacteria (PETERSON 
and Frep), A., i, 911. 
of sugars (LEMOIGNE), A., i, 348; 
(ABDERHALDEN), A., i, 349; (Vv. 
Evter and Herntze£), A., i, 513; 
(NEUBERG and Hirscu), A., i, 798 ; 
(Nevserc, Hrirscn, and ReEIn- 
FuRTH), A., i, 915. 
yeast, physical chemistry of (Boas), 
A., i, 794. 
effect of sulphurous acid on 
(HAGcGLUND), A., i, 582. 
estimation of volatile acids in products 
of (HINARD), A., ii, 642. 
See also Yeast. 
Ferrates. See under Iron. 
Ferriarsenites (Bitrz), A., ii, 377. 
Ferribenzhydroxamic acid, compounds 
of (WEINLAND and Baler), A., i, 
431. 
Ferricyanides, estimation of (KoLTHOFF), 
A., ii, 67. 
B-Ferricyanides (Briccs), T., 1026. 
Ferrocyanic acid, calcium salt, double 
salt of calcium ferrite and (Grupr, 
BAUMEISTER, and LAMLB), A., i, 826. 
Ferrocyanides, estimation of (Ko tr- 
HOFF), A, ii, 67. 
estimation of, electrometrically (KEL- 
LEY and Bonn), A., ii, 134. 
8-Ferrocyanides (Briccs), T., 1026. 
Ferromagnetic metals, crystal structure 
of (HvLL), A., ii, 546. 
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Ferrosilicon, preparation of hydrogen 
from sodium hydroxideand (WEAVER), 
A,, ii, 368. 

Ferrotungsten, estimation of tungsten 
in (Léwy), A., ii, 196. 

Fertilisers, estimation of nitrogen in 
(Moore), A., ii, 554. 

Fibres, crude, filter for use in estimation 
of (Macu and Leperte), A., ii, 501. 

Fibrin, estimation of, in blood-plasma 
(CULLEN and VAN SLyYKk), A., ii, 398. 

Fibrin-hyaloidin (ScHMIEDEBEKG), A., 
i, 688. 

Fibrinogen, action of thrombin 
(Barnatr), A., i, 450. 

Filter, for use in estimation of crude 
fibre (Macn and Leperte), A., ii, 
501. 

TERED, ES method of (LEEUWEN), 

im FS 
through filter-paper (Bruns), A., 
ii, 244. 
new funnel for (LEHMANN), A., ii, 27. 

Filtration apparatus (ENGLIs), A., ii, 
629 ; (Moser and Kirrt), A,, ii, 630. 

Fischer Memorial Lecture (Forster), 
Tt» Adee. 

Fisetol, derivatives of (SLATER and 
STerHEn), T., 309. 

Flame, propagation of, in mixtures of 
methane and air (Mason and 
WHEELER), '’., 36, 1227. 

in mixtures of methane, oxygen, 
and nitrogen (PAYMAN), ‘I’., 48 
Flames of gases, carbon monoxide in 
(Kiinc and FLorenrin), A., ii, 
111. 
luminous carbon, behaviour 
turbid media (SENFTLEBEN 
BEnepict), A., ii, 372. 


and 
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on | 


of, as | 


Flocculation (KruyT anid VAN ARKEL- | 


ADRIANI;: Kruyr and VAN ARKEL), 
A., ii, 739. 

Flotation, mechanism of (LANGMUIR), 
A., ii, 671. 

Flours, action of hydrogen peroxide on 
(Marron), A., ii, 787 

Fluorans (Copisarow), T., 209. 

Fluorapatite, ceritic, from Latium 
(Beuuuccr and Grassi), A., ii, 184. 

Fluorenes, amino-, action of o-chloro- 
benzaldehyde on (Mayer and Levis), 
A., i, 31. 

Fluorene series (S1kGLI1Tz), A., i, 27, 605. 

Fluoreneoxalic acid, 2:7-dibromo-, ethyl 
ester, and its benzoyl derivative 
(Streetz), A., i, 606. 

Fluorenone, 2-amino-, 2-hydroxy-, and 
2-nitro-, hydrazones and ketazines of 
(GERHARDT), A., i, 766. 


p-Fluorenylideneaminoazobenzene 
REDDELIEN), 


A., i, 337. 


Fluorescence (BAty), A., i, 


342 ; ii, 

460. 

laws of (Morr), A., ii, 573. 

induced in organic compounds by 
X-rays (Newcomer), A., ii, 724. 

use of, in quantitative analysis 
(DesnA), A., ii, 552. * 

Fluorine, atomic weight of (MouEs and 
BatvueEcas), A., i, 283; (SmMiTH and 
VAN HAAGEN), A., ii, 247. 

action of, on organic compounds 
(Humiston), A., i, 133. 
Hydrofluoric acid, absorption spectrum 


of (RANDALL and Imzgs), A., i, 
570. 
infra-red absorption spectra of 
(CoLBy), A., ii, 655. 
Fluorite. See Fluorspar. 


Fluormanganapatite (LAUBMANN and 
STEINMETZ), A., ii, 698. 

Fluorspar, electrostatic potential of 

(BoRMANN), A., ii, 466. 

blue and red, colouring matters of 
(GARNETT), T., 620. 

from Dorgali, Sardinia (CLERICcr), A., 
ii, 549. 

of Wolsenberg, radioactivity of (HEN- 
RICH), A., ii, 216. 

Follinus, Hermannus, of 
(JORISSEN), A., ii, 107. 

Fontinalis antipyretica, emulsifying ac- 
tion of substances in the leaves of 
(Borescn), A., i, 800. 

Foods, influence of high temperatures 
and dilute alkalis on the anti- 
neuritic ewe of (DANIELS and 
McCivre), A., i, 201. 

green, vitamins in (OSBORNE, MENDEL, 
Ferry, and WAKEMAN), A., i, 
201. 

vegetable, presence of copper 
(GUERITHAULT), A., i, 653. 

estimation of chlorine in (HALVERSON 
and WELILs), A., ii, 264. 

Formaldehyde, preparation of (THoMAS), 


biography 


in 


ve 

preparation of, from formates (H. and 
S.), 4., i, 

diastatic properties of (Mace1; WoxEr 
and Maace1), A., i, 10. 

lecture experiment to show the ex- 
plosive oxidation of (VERWORN), 
A,, ii, 244. 

preparation of condensation products 
of aromatic primary amines - 
(NAsTUKOV and CronEBERG), A 
303. 

action of, on substituted ammonium 
malonates (MANNICH and KATHER), 
A,, i, 719. 

condensations of, with unsaturated 
compounds (Prins), A., i, 42. 
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oe. assimilation of, by plants 
(Jacosy), A., i, 
action of, on starch (WOHLGEMUTR), 
A, i, 663. 
colour reactions of (Rosst), A., ii, 63. 
detection of, in organic liquids 
(PITTARELLI), A., ii, 639. 
detection of, with phloroglucinol 
(HANZLIk), A., ii, 564. 
detection of, in milk (Ross1), A., ii, 639. 
estimation of, in blood (SALKOWsK1), 
A., ii, 63. 
Formic acid, formation of, by yeast from 
amides (THOMAS), A., i, 462. 
electrical conductivity of mixtures of 
salts of (SCHLESINGER and REED), 
A., ii, 72; (ScHLESINGER and 
Buntine), A., ii, 73. 
specific heat of (Gipson, LATIMER, 
and Parks), A., ii, 585. 
excretion of, in urine (AUTENRIETH), 
A., i, 909. 
methyl ester, chloro-derivatives (GriG- 
NARD, RivaT, and UrRBarn), A., i, 
591. 
chloromethy] esters, industrial, analy- 
sis of (DELErINR), A., i, 214. 
estimation of, in presence of acetic and 
lactic acids (ONopDERA), A., ii, 642. 
Formic acid, chloro- (chlorocarbonic 
acid), preparation of esters of 
(CAPPELLI), A., i, 659. 
n-butyl ester, and its derivatives 
(CHatraway and SAERENsS), T., 
708. 
ethyl ester, action of pyridine and 
quinoline with (HopPxKIns), T., 278. 
chloromethyl esters (KLING, FLo- 
RENTIN, LASSIEUR, and ScHMUTz2), 
A., i, 8, 139, 364; (GRIGNARD, 
Rivat, and Urpatn), A., i, 138, 
139. 
Formylacetic acid, ethyl ester, sodium 
derivative, condeusation of 
cyanoacetate with (VERKADE), A., i, 


Formylphenylacetic acid, isomeric anil- 
ides and piperidides of, and their 
oo (WISLICENUS ‘and ERBE), 

A., i, 841. 
Freezing point, apparatus for determina- 
tion of (MaAass), A., ii, 469. 
depression of, in binary mixtures of 
electrolytes (DERNBY), A., ii, 86. 
calculation of neutral salt action from 
depression of (ARRHENIUS and AN- 
DERSSON), A., ii, 87. 
Friction, static (Harpy), A., ii, 534. 
Friedel and Crafts’ reaction (LAWRANCE), 
A., i, 741. 
modification and extension of (RAy), 
T., 1335. 


ethyl | 


| 
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Fructose. See Levulose. 
ae oxidising enzymes of (ONSLOW), 
= * 
water-soluble vitamin in (OsporNnR, 
MENDEL, and WAKEMAN), 
654. 

Fruit juices, relation between the sour- 
ness and acidity of (HarvEy), A 
458. 

anti-scorbutic properties of (HARDEN 
and Rosison ; DELF), A., i, 460. 

Fucose, action of diphenylmethanedi- 
ee on (VorocEr), A., i, 
145. 

Fucoseoxime (VoTocEk), 

Fucose-7-tolylhydrazone 
Haak), A., i, 290. 

Fulminic acid, mercury salt, estimation 
of, in detonating mixtures (Mar- 
QUEYROL), A., ii, 566. 

Fumaric acid, gradual formation of, 
from maleic acid (KAILAN), A., i, 9. 
Fumarie acid, dibromo-, diazide and 
dihydrazide of (RuGG11), A., i, 600. 
Fungi, action of metallic salts on (MoLL), 

A., i, 917. 

preparation of sterols from (IKEGUCHI), 
A., i, 160. 

organic nutrition of (Boxorny), A., i, 
918. 

ay physiology of 
(Scumitz), A., i, 703. 

Funnel, graduated tap, for use in deter- 
mination of ash in organic compounds 
(LOcKEMANN), A., ii, 766. 

Furan-2-propionic-5-acrylic acid, — 
ester (ASAHINA and Fusita), A 
678. 

Furfaralfehyde, catalytic a of 
(PRINGSHEIM and Norn), A,, i, 
249. 

action of, on amino-acids and pro- 
tein hydrolysates (DowELL and 
MENAUL), A., i, 191. 

Furfuryl aleohol, hydrogenation of 
(WiENHAUS), A., i, 863. 

Furfurylidenegallacetophenone di- 
methyl ether, and its acetyl derivative 
(PFEIFFER and EMMER), A., i, 562. 

Furnace, blast, equilibria of iron oxides 
in (TERRES and PonGRaAcz), A., ii, 
178. 

electric. See Electric furnace. 
a and its derivatives 
(RinKEs), A., i, 322. 

Fury] benzyl aaa, and its derivatives 
(Momoya), A., i, 71. 

9-Furylidenefluorene, picrate of, and 
2:7-dibromo- (StrGiitz), A., i, 605. 

Furyl-a-methylindolenylmethane hydro- 
chloride (KtsTErR and Kuscu), A., i, 
686. 


A., i, 


A., i, 144, 


(VAN DER 
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Furylvinylurethane (Rinkes), A., i, 
322. 

Fusibility, relation between valency and 
(MazzuccHELL)), A., ii, 353. 


G. 


Gadolinium acetylacetone, and its deriva- 
tives (JANTSCH and Meyer), A., i, 
711. 


hydrazine ree (MEYER and | 


MULLER), A + ii, 318. 
separation of, from the rare earths 
(MEYER and MU.teEr), A., ii, 317. 
Galactobioses, biochemical synthesis of 
(BourQvUELOT), A., i, 369. 


d-Galactonic acid, derivatives of (VAN | 


MaRrLe), A., i, 592. 

® Galactose, thio- and seleno- derivatives 
of (SCHNEIDER and Bevruenr), A., i 
145. 


d-Galactose-m-tolylhydrazone (VAN DER | 


Haak), A., i, 290. 


Galanthus nivalis (snowdrop), inhibition 


of invertase in sap of (Mason), A., i, 
467. 

Galena, rectification and artificial sensi- 
tisation of (FLoRIsson), A., ii, 526. 


Gallic acid, derivatives of (ALIMCHAN- | 


DANI and Me.Lprvm), T., 964. 
Galloflavin (Herrzic), A., i, 863. 


isoGalloflavin, action of zine dust and | 


tassium hydroxide on (HERzI¢, 


YWELING, and BrUNNER), A., i, 


864. 


Gas absorption apparatus, new (Friep- | 


RICHS), A., ii, 192. 

otash, use of soda lime in the’ calcium 
chloride tubes of (FRIEDRICHS), A., 
ii, 266. 

Gas analysis, exact methods of (O77), 

A,, ii, 767. 

by means of thermal conductivity 
(WEAVER, PALMER, FRANTZ, 


Lepic, and PIcKERING), A., ii, 


383. 

combustion with copper oxide in 
(Orr), A., ii, 52. 

use of the interferometer in (Eb- 
WARDs), A., ii, 118. 

of alveolar air (SupERSAXxo), A., ii, 
702. 

Gas analysis apparatus (WEAVER and 

Lepie), A., ii, 502. 

for use in respiratory exchange 
(Kroon), A., ii, 553. 

Barcroft’s differential (WERTHEIMER), 
A., ii, 702. 

combustion (WEAVER and LEDIG), 
A., ii, 383. 

Haldane’s (FrepERICR), A., ii, 768. 


Gas analysis apparatus, Krogh’s, use of 


(ScHMItT-JENSEN), A., ii, 267. 

modified Orsat (Jonzs and NEUMEIST- 
ER), A., ii, 119; (SmirH), A., ii, 
263. 


| Gas burette for collecting gases during 


electrolysis (MULLER), A., ii, 221. 


| Gases, absorption of light by (RiBavp), 


A., ii, 3. 

scattering of light by (RAYLEIGH), A 
ii, 574. 

energy changes during photochemical 
reactions in (WARBURG), A., ii, 
404, 405. 

electrical conductivity of, during 
chemical reactions (TRAUTZ and 
HENGLEIN), A., ii, 346. 

ionisation potential of (STEAD and 
GossLinG), A., ii, 659; (Founpb), 
A., ii, 661. 

disappearance of, under an electric 
discharge (GENERAL Exectnic Co., 
RESEARCH STAFF), A., ii, 730. 

electron affinity of (FAsANs), A., ii, 
155. 


dielectric constants of (RIEGGER), A., 
ii, 5. 

variation of specific heat of, with 
temperature (Topp), A., ii, 585. 

dissociating, equilibrium of (EHREN- 
FEST and TRKAL), A., ii, 738. 

calculation of chemical constants of 
(Scoamgs), A., ii, 172, 304. 

behaviour of, at low temperatures and 
the significance of the chemical 
constant (LINDEMANN), A., ii, 84. 

relation between volume and tempera- 
ture of (Mewes), A., ii, 227, 411. 

alignment chart for reduction of 
volumes of (ScHWERDT and LOEBE), 
A., ii, 767. 

table for the Te of volumes of 
(Ostwatp), A., ii, 15. 

entropy of (ToL MAN), A -, li, 468. 

monatomic, absolute entropies of 
(PLancK), A., ii, 414. 

kinetic theory of, and its relation to 
the theory of relativity (MEWEs), 
A., ii, 540. 

effect of walls of vessels on the velocity 
of reaction of (YAMASAKI), A., il, 
0 


measurement of the rate of flow of 
(Eruicn), A., ii, 750, 
variation of viscosity of, with tempera- 
ture (CLARK), A., ii, 472. 
adsorption of (Lo Monaco), A., ii, 
593. 
effect of pressure on (PIcKLEs), A., 
ii, 473. 
by cellulose and its nitrates (Oppo), 
ann % 
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adsorption of, by charcoal 

(Lemon), A., ii, 167; (GusTAF- 

son), A., ii, 417. 
by lignite (McLean), A., ii, 474. 
under the influence of the electric 

discharge (NEWMAN), A., ii, 
347. 
diffusion of, through a rubber mem- 
brane (DAYNEs), A., ii, 476. 
deterioration theory of (NERNST), A., 
ii, 415. 
ignition of mixtures of (Mason and 
WHEELER), T., 36, 1227 ;(PAYMAN), 
T., 48; (WHEELER), T., 903. 
electrical ignition of (THORNTON), A., 
ii, 580, 661. 
carbon monoxide in the flames of 
(Kitinc and FLorentin), A., ii, 
111. 
action of, in the nascent state (ZENG- 
HELIs), A., ii, 363. 
apparatus for measuring and circu- 
lating, soluble in water (NEUMANN 
and SCHNEIDER), A., ii, 424. 
laboratory apparatus for delivering 
small quantities of (MEzcER), A., 
ii, 682. 
corrosive, measurement of pressure of 
(DANIELS and Bricur), A., ii, 
485. 
liquefied and compressed, purification 
of (Moser and Fottz), A., ii, 
306. 
mixed, analysis of, by the thermal 
conductivity method (WEAVER and 
PALMER), A., ii, 701. 
natural, separation of, by condensa- 
tion (SATTERLY), A., i, 518. 
collection and analysis of (Hen- 
RIcH), A., ii, 767. 
rare, spectra of (Hicks), A., ii, 402. 
detection of water vapour or its 
gaseous components in (GvooLp- 
Apams, BousFIELD, and Topp), 
A., ii, 263. 
estimation of, in metals (RypER), A., 
li, 192. 

Gas laws, application of, to strong 
electrolytes (BRONSTED), A., ii, 78. 
Gas meters, calibration, accuracy, and 

use of (KrocH), A., ii, 630. 

Gastric juice, importance of hydro- 
chloric acid in (TRAUBE), A., i, 
784, 

analysis of (MILLER), A., ii, 68. 
Gauge, improved McLeod (BaILEy), A., 
ii, 502. 

8-Gaultherin, synthesis of, and its deri- 
vatives (KARRER and WEIDMANN), 
A., i, 395. 

Gavite, a new variety of talc (REPoss!), 
A., ii, 46. 


Gases, 
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Gearksutite, from Western Australia 
(Simpson), A., ii, 442, 

Gehlenite, equilibrium of Aakermanite 
with (Frrcuson and BuppineTon), 
A., ii, 621. 

Gelatin as an emulsifying agent (HOLMES 

aud Cup), A., ii, 742. 

stability of gels of, at the isoelectric 
point (Luoyp), A., i, 895. 

action of neutral salts on the osmotic 
pressure and other properties of 
(Logs), A., i, 104. 

swelling of, in acids (ATKIN), A., i, 
895. 

swelling of, in acids and alkalis 
(Luioyp), A., i, 452. 

ash-free and commercial, acidity of 
solutions of (PATTEN and KELLEMs), 
A., i, 645. 

periodie precipitation of silver chrom- 
ate in (WILLIAMS and MacKen- 
zIk), T., 844. 

crystallisation of (BrapForp), A., i, 
452 : 


liquefaction of, by salts (Bricas and 
HreseEr), A., i, 339. 
benzene derivatives obtained from the 
maceration of (SALKOWSK1), A., i, 
684, 
volumetric analysis of ionic compounds 
of (Logs), A., ii, 136. 
Gels, theory of (BRADForRD), A., i, 452 ; 
ii, 285, 593. 
periodic precipitation in (WILLIAMS 
and MAcKENZIR), T.,844; (KOENIG), 
A., ii, 594. 
= alkaloids (SAYRE), A., i, 
176 
Gentians, gentianose and sucrose in the 
roots of (BRIDEL), A., i, 467. 
Gentian-violet, bactericidal action of 
(Cross.ey), A., i, 206. 
“Ghedda” acid (Lipp and Casrmrr), 
A., i, 141. 
Ghedda wax. See Wax. 
Glands, physiology of (DANoFF), A., i, 
262. 


See also Mammary and Pituitary 
glands. 

Glaserite. See Aphthitalite. 

Glass, colouring and luminescence of, 
produced by radium emanation 
(Linp), A., ii, 576. 

permeability of, to bromine and 
iodine vapours (Firtu), T., 1602. 

joints between metal and (McKELvy 
and Taytor), A, ii, 541. 

Glass flasks, estimation of the alkali 
dissolved from, by boiling water (Dvu- 
BRISAY), A., ii, 501. 

Gliadin, presence of amide nitrogen in 
(OsporNE and No.ay), A., i, 772. 
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Globalin, estimation of, in blood- -plasma 
(CULLEN and VAN SLYKE), A., ii, 398. 
Glucal and its derivatives (FiscuEr, 
BERGMANN, and Scuotre), A 420. 
Glucinum, heat of oxidation of (Copaux 
and PHILtPs), A., ii, 670. 
separation of, from metals of the 
group (WENGER and WUHRMANN), 
A., ii, 57. 


Glucobioses, biochemical synthesis of | 


of | 
| d-Glutamiec acid, salts of (HuGOUNENQ 


., i, 369. 


(BourquEtor), A 
properties 


Glucoheptitols, optical 
(Wuerry), A., i, 595. 
Gluconic acid, preparation of (HERz- 
FELD and LENART), A., i, 143. 
d-Gluconic acid, derivatives of 
Marte), A., i, 592. 

Glucosan, and its derivatives (Picrer 
and CasrAan), A., i, 594. 

d-@lucose. See Dextrose. 

a- and 8-Glucoses, structure of (PicrEr), 
A., i, 819. 

d-Glucose-ethylmercaptal-(-bromohydr- 
in (FiscHer, HELFERICH, and Ost- 
MANN), A., i, 529. 

Glucosetetra-acetate-8-bromo- and -8- 
chloro-hydrins (FiscHER, BERGMANN, 
and Scnorre), A., i, 421. 

Giucosides (Karner), A., i, 370; (Kar- 
RER and WEIDMANN), A., i, 395; 
(Karrer, NAGELI, and Lane), A., 
i, 857. 

distillation of, under reduced pressure 
(Picret and GoupE Th A., i, 66. 
splitting of (ZEMPLEN), A. x 659. 
synthesis of acyl deriv atives of, of high 
molecular weight (OpiN), A., / 
245, 246. 
from orchids (DELAUNEY), A., i, 801. 
action of the arsenotungstic reagent on 
(PALLET), A., ii, 397. 
hydrolysable by emulsin, biochemicai 
detection of (BouRQUELOT), 
801. 
B-Glucosides, 
(FiscuEr), A., i, 859. 
Glucosides. Sce also :— 
Amygdalin. 
Artemisin. 
Coniferin. 
8-Gaultherin. 
Helicin. 
Hiptagin. 
Phloridzin. 
Salicin. 
Scalbiosin. 
8-Glucosidoanthranilic acid, tetra-acety] 
derivative, methy] ester (KARRER and 
WEIDMANY), A., i, 395. 
8-d-Glucosido-4-methoxysalicylic acid, 
and its tetra-acetyl derivative (Kanr- 
RER and WEIDMANN), A., i, 395. 


A., i, 


action of emulsin on 


SUBJECTS. 


Glutaconic acid (VERKADE), A,, i, 148. 
electrolytic decomposition of (HEN- 
rich and HEerzoe), A., i, 142. 
and its diethyl ester, bromination of 
(VERKADE and Coops), A., i, 592. 


| Glutamic acid, and its salts, decomposi- 


tion of, on heating (SKoLA), Bu, 2, 
664. 
and £-hydroxy-, and 
(DAKIN), A., i, 295. 
Glutamic acid, 8-hydroxy-, synthesis of 
(Dakin), A., i, 294. 


their salts 


and FLORENCE), A., i, 825. 


| Glutamine,production of, by the body 
(VAN | 


(SHERWIN, Wo Lr, and WOLF), A., 1, 
204. 

Glutaminyl-leucine, ethyl ester of 
(ABDERHALDEN and SpInNER), A,, i, 
880. 

Glutaric acid, a8-dibromo- (VERKADE 
and Coops), A., i, 592. 


| Glycerides, migration of acyl groups in 


(Fischer), A., i, 80 

of higher fatty acids, action of hydr- 
azine hydrate on (FALCIOLA), A., i, 
476. 

unsaturated, catalytic hydrogenation 
of, in presence of nickel (THoMAs), 
A., ii, 169. 

a-Glycerides, synthesis of ? HER, 

BERGMANN, and BARwWIND), A 

805 ; (FISCHER and PFAHLER), A 

807. 

Glycerol, formation of, in alcoholic fer- 
mentation (NEUBERG and REIN- 
FURTH), A., i, 207. 

effect of cesium and rubidium salts on 
the viscosity of (DAvis), A., ii, 227. 

nitrates, adsorption spectra of(ADAMs), 
A., ii, 522. 

Diglycerol monophosphate, and its 
salts (FiscHER and PFAHLER), A,, i, 
808. 

Glycerol, estimation of, in presence of 
trimethylene glycol (RoJAHN), A., 
ii, 62. 

estimation of trimethylene glycol in 
(RosAHN), A., ii, 336. 

Glycerophosphatase, distribution of, in 

seeds (NEMEC), A., i, 268, 354. 

Glycerophosphoric acids, constitution of 

(Barty), A., i, 419 

Glyceryl acetates and di-p-nitrobenzo- 
ates (FISCHER and PFAHLER), A., 
i, 808; (FiscHER), A., i, 809. 

monochlorohydrin, preparation of 
(SmirH and SAMUELsson), A., i, 
658 ; (SmirH), A., i, 659. 

trinitrate, distinction between ethyl- 
ene dinitrate and (MARQUEYROL 
and GouTAL), A., ii, 515. 
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Glyceryl ¢rinitrate, estimation of (Ricu- 
MOND), A., ii, 516 
Glycine, electrolysis of (FicuTER and 
Scumip), A., i, 824. 


| 
| 


compounds of mercuric chloride and | 


(BERNARDI), A., i, 293. 

additive compounds of, with metallic 
salts (Kine and PAtMEr), A., i, 
823. 

reduction of methylene-blue by 
(Hasse), A., i, 150. 

calcium iodide (Sprrz), A., i, 424. 


| 
| 
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Gold alloys with silver, action of aqua 
regia on, in presence of ammonium 
salts (POLLARD), T., 99. 

Gold organic compounds :— 
thiocyanates (BysERRUM and Kirscu- 

NER), A., i, 375. 

Gold detection and estimation :— 

detection of, microchemically(BAyER), 
A., ii, 688 ; (Emicn), A., ii, 689. 

estimation of, in alloys with copper 
and silver (Draws), A., ii, 775. 


| Graminacee, reducing action of roots of 


Glycine hispida maxim (bean), catalase | 


from (YAMASAK1), A., i, 575. 
Glycogen, estimation of, colorimetrically 
(THIEULIN), A., ii, 338. 
Glycol, dinitro-. See 
nitrate. 


Ethylene di- 


Glycollic acid, p-bromophenacyl ester | 


(JUDEFIND and Rerp), A., i, 481. 

Glycuronic acid in human blood (Stepp), 
A., i, 907. 

Glycyl-p-arsanilic acid (JAcozs and 
HEIDELBERGER), A., i, 115. 

Glycylglycine, methylation of (KossEL 

and EDLBACHER), A., i, 825. 
calcium iodide (Spirz), A., i, 424. 

Glycylphenylglycine, and its copper salt 
(Perrescu), A., i, 475. 

Glyoxal, preparation 
BraAvnic), A., i, 289; (BossHARD), 
A., i, 420. 

Glyoxaline,amino-, dipicrate(FARGHER), 
T., 673. 

Glyoxalines, sulphonation of (PyMAN 
and RAvVALD), T., 1429. 

Glyoxalines, nitro-, orientation 
(FARGHER), T., 668. 


(SANI), A., i, 209. 
Graphite, luminosity produced by electric 
heating of (HEMSALECcH), A., ii, 1, 
2 


crystalline, from cast iron (IoK1BE), 
A., ii, 752. 

energy of atomic linkings in (v. 
STEIGER), A., ii, 353. 

in Japan (NopA), A., ii, 496. 

detection of, and its distinction from 
other mineral substances (HACKL), 
A., &,, $71. 

Gravity, possible explanation of 
(FrRIcKE), A., ii, 740. 


| Grignard reaction, mechanism of (v. 


of (Wont and |’ 


Braun and KirscHpaum), A., i, 30. 

Grignard reagents, action of, on aro- 
matic nitro-compounds (HEPworRTR), 
T., 1004. 


| Growths, organic, surface films in passive 


of | 


Glyoxalinesulphonic acid, and its salts | 


(PyMAN and Rava.p), T., 1430. 
Glyoxylic acid, detection of, colorimetric- 
ally (FEARON), A., ii 786. 


Gold, relative brightness at the melting 
points of platinum and (HOFFMANN | 


and MEISSNER), A., ii, 3. 


colloidal, electrical synthesis of (SvED- 


BERG), A., ii, 98. 


coagulation of (WESTGREN), A., ii, | 


99. 
reactions of (RicHTER), A., ii, 98. 
growth phenomena of (BEUTELL), A., 
ii, 251. 


metals resembling (LILLIE), A., ii, 
220. 
o-Guatholmethyltrioxyarsenomenthol, 
preparation of (MAUERSBERGER), A., 
i, 691. 
Guaiacol, fusion curve of (DENECKE), 
A., ii, 10. 
p-nitrobenzyl ether and 
Reip), A., i, 381. 
arsinic acids derived from (FARGHER), 
T., 865. f 
distinction between creosote and, by 
means of diastatic reagents (PALET), 
A., ii, 393. 
Guanidine, preparation of (WERNER and 
Betz), T., 1113. 


(LyMAN 


' Guano from Sardinia, constituents of 


(Gru), A., i, 276. 


| Guanylic acid, crystalline (LEVEN®), A., 


hydrosols, coagulation of, by electro- | 


lytes (MUKHERJEE and Papa- 
CONSTANTINOU), T., 1563. 

flocculation of (KruyT and VAN 
ARKEL-ADRIANI; KruytT and 
vAN ARKEL), A., ii, 739. 


Gold alloys with copper and with silver, | 


electrochemistry of (TAMMANN), A., 
ii, 672. 
with silicon (pt Capua), A., ii, 323. 


| Guloheptitols, 


| 
| 


i, 192. 

8-Guloheptitol, and its benzylidene deri- 
vative (1.A Fores), A., i, 290. 

optical properties 
(Wuerry), A., i, 595. 

a-d-Guloheptonic acid, and its phenyl- 
hydrazide (LA Force), A., i, 290. 

a- and 8-Guloheptoses (LA Force), A., 
i, 290. 

l-Gulonic acid, derivatives of (VAN 
Mantz), A., i, 593. 


of 
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Gums, plant. See Plant gums. 


| Halogens, estimation of, electrolytically 
Gun-cotton, hydrolysis of (KNECHT and | 


(REEDY), A., ii, 122. 


Bostock), A., i, 535. 


H. 


Hematin in human blood serum (FEIGL), | 


A., i, 259. 


estimation of, in blood (Vis), A., ii, | 


648. 

Hematite, formation of, by the action 
of chlorine at high temperatures 
(Merwin and Hosrerrer), A., ii, 
324. 

in titaniferous iron ores (LAcRorx), 
A., ii, 626. 

Hematoporphyrin, 
(Locute and Danzicer), A., ii, 
398. 

in urine and feces (L6rrieEr), A., i, 
122. 
derivatives of (Kiisrer), A., i, 451. 
Hematoxylin, use of, in detection of 
iron in tissues (Mawas), A., ii, 56. 
Hemin, constitution of (Kisrer), A., i, 
450. 
Hemochrome (HERZFELD and KLINGER), 
A., i, 781. 
Hemocyanin (Dutrt), A., i, 451; 
(DHERE and BurvEL), A., i, 645. 
crystallisation of (CRAIFALEANU), A., 
i, 192. 
compound of nitric oxide with (DHERE 
and SCHNEIDER), A., i, 338. 

Hemoglobin, optical constants of (WEL- 

KER and WILLIAMSON), A., i, 258. 
refractivity of (HowaRD), A., i, 451. 
oxygen capacity of (WERTHEIMER), 

ae 
detection of, in urine (PITICARIU), A., 

ii, 716. 
estimation of (BERMAN ; RoBSCHEIT), 

A., ii, 339. 
estimation of, in blood (McELLRoy), 

A., ii, 648. 

Hemoglobins (‘THONNARD), A., i, 572. 

Halloysite from Worms Heath, Croydon 

(Daviks), A., ii, 259. 

Halochromism (KAUFFMANN), A., i, 50. 

Halogens, solubility of, in the corre- 
sponding hydracids and their alkali 
salts (OLIVERI-MANDALA), A., ii, 
614. 

combination of atoms of, with electrons 

(Fasans), A., ii, 155; (Born), A., 

ii, 156. 
replaceability of (FRANZEN and Bock- 

HACKER), A., i, 604. 
substitution of, in aromatic com- 

pounds (RosENMUND and STRUCKk), 

A., i, 44. 


| Halogen ethers, 


crystallisation of | 


estimation of, in organic compounds 
(VAN WINKLE and Smits), A., ii, 
328. 

estimation of, in organic compounds, 
by the liquid ammonia—sodium 
method (Dains and BREwsTER), 
A., ii, 629. 

Halogen acids, vapour pressure and 
free energies of, in aqueous solu- 
tion (Barges and KirscuMAy), A., ii, 
88. 

Halogenation (Duar), T., 993; (Datra 
and Mitrer), A., i, 157. 

spectrochemistry of 
(KARVONEN), A., ii, 137. 

Halogen hydrides, energy of ionisation 

of (Fasans), A., ii, 155. 

vapour pressure and free energies of, 
In aqueous solution (BATEs and 
KiRSCHMAN), A., ii, 88. 

crystal lattice structure of (REIs), A., 
ii, 751. 

catalytic action of, in condensations 
(REDDELIEN), A., i, 316. 

Halogenhydrins, preparation of (READ 
and WILLIAMs), T., 359. 

spectrochemistry of (KARVONEN), A., 
ii, 137. 

Halogen organic compounds containing 
oxygen, spectrochemistry of (Kar- 
VUNEN), A., ii, 138, 

catalytic reduction of (Buscn), A., ii, 
189. 

Halogen oxyacids, kinetics of the re- 
actions of, with nitrous acid (KuRTE- 
NACKER), A., ii, 677. 


| Haloid salts, normal and y-forms of 


(Hantrzscn), A., i, 34. 
Hamameli-tannin (FREUDENBERG and 
Prerers), A., i, 562. 
Harman, identity of 
(SpArH), A., i, 327. 
Hausmannite from Arkansas (MIsER and 

FatrcuHIi.p), A., ii, 117. 


aribine with 


| Heart, carnosine content of the muscle 


of (BuBANOoVIC6), A., i, 202. 


| Heat, atomic, variation of, with temper- 


ature 
224. 
latent, relation between surface energy 
and (Hammick), A., ii, 85; (Rvu- 
DORF), A., ii, 162. 
molecular, equation for (EDWARDs), 
A., ii, 468. 
specific, of gases, variation of, with 
temperature (Topp), A., ii, 585. 
of liquids (ZAKRzEWsKI), A., ii, 
663 


(ALBUQUERQUE), A., ii, 


of dilute solutions (RicHARDS and 
Rowe), A., ii, 584. 
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Heat, specific, of saturated vapours, 
and its variation with temperature 
(EwIne), A., ii, 412 ; (PorrER), A.,, ii, 
528 ; (Arims), A., ii, 585; (BRUHAT), 
A., ii, 782. 

Heat change, theory of (HABER), A., ii, 
156. 

Heat of adsorption of vapours by char- 
coal (LAMB and Coo.LipGE), A., ii, 
471. 


Heat of combustion and energy of dis- | 


sociation (V. WEINBERG), A., ii, 
668, 669. 

of various organic compounds (RicH- 
Akps and Davis), A., ii, 589. 


Heat of dilution of aqueous salt solutions | 
(STEARN and SMITH ; SMITH, STEARN, | 


aud SCHNEIDER), A., ii, 226. 


Heat of formation, calculation of, from | 
the wave-length of adsorption bands | 


(BERNOUILLI), A., ii, 89. 
Heat of hydration of gaseous 
(Fasans), A., ii, 12, 154. 
Heat of ionisation (OLIVERI-MANDALA), 
A., ti, 12. 
Heat of reaction (JANKOWSKY), A., ii, 
588 


Oe 


determination of, of slow reactions | 


(Barry), A., ii, 533, 734. © 
Heat of solution (TAMMANN ; RANDALL 
and Bisson), A.. ii, 289. 
calculation of (Vv. SrEINWEHR), A.,, ii, 
589. 
Heat of vaporisation (vAN LAAn), A.,, ii, 
287, 412. 
Helicin, derivatives of (OpiN), A., i, 
247. 
Heliotropin, distinction between vanillin 
and (LABAT), A., ii, 455. 
Helium, sources of, in the British Empire 
(McLENNAN), A., ii, 545. 
atomic weight of (vAN Laan), A., ii, 
90. 
structure of the atom of (LANGMUIR), 
A., ii, 656. 
production and uses of (McLENNAN), 
T., 923 
production of, in discharge tubes 
containing hydrogen (PiurTiI and 
Carposo), A., ii, 311. 
spectrum of (Merton and NICHOLSON), 
A,, ii, 69. 
ultra-violet spectrum of (LYMAN), A., 
ii, 207. 
series spectra of (LAND), A., ii, 277. 
scattering of light by (RAYLEIGH), A., 
ii, 574. 
ionisation potential of (Franck and 
KnipptnG), A., ii, 72; (RENT- 
SCHLER), A., ii, 524; (Horron and 
BAILEY), A., ii, 660; (FouND), A., 
ii, 661. 


| Helium, 


ions | 


| Hepta-acetylphenylcellobioside 
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ionisation and radiation in 
(Compron), A., ii, 725. 
cathode fall in (WatTsON 
PARANJPE), A., ii, 279. 
moving striations in (AsTon and 
Kikucal), A., ii, 681. 
critical density of (vAN LaAar), 
A., ii, 90. 
rate of diffusion of (McLENNAN and 
SHAVER), A., ii, 595. 
and parhelium (FRANCK and REICHE), 
A., ii, 656. 
apparatus _—for purification of 
(EpwARDs and Extworrny), A., 
ii, 488. 
in brannerite (WELLS), A., ii, 488. 
combustion of mixtures of hydrogen 
and (SATTERLY and Burton), A., 
ii, 488. 
estimation of, with the katharometer 
(Murray), A., ii, 508. 
estimation of, in air (McLENNAN and 
Etworrtuy), A., ii, 508. 
Helinus ovatus, constituents of the 
leaves of (Goopson), T., 140. 
Hemimorphite on fossil bones from 
Rhodesia (BUTTGENBACH), A., ii, 
259. 
Henna, colouring matter in the leaves 
of (TomMAs!), A., i, 626 
Hepta-acetylbenzylcellobioside 
PLEN), A., i, 560. 
Hepta-acetylisobutylcellobioside (ZEM- 
PLEN), A., i, 560. 


and 


(ZEM- 


| Hepta-acetylcellosido-d/-mandelic acid 


(KARRER, NAGgeti, and Lane), A., i, 
858. 
Hepta-acetylethylcelloside (KARRER, 
NAGELI, and LAne), A., i, 858. 
Hepta-acetylmethylcellobioside 
PLEN), A., i, 560. 


(ZEM- 


(ZEM- 
PLEN), A., 1, 560. 

Heptadiene from n-butyl alcohol, 
acetone, and aluminium oxide (WEIz- 
MANN and GARRARD), T., 337. 

Heptaldehyde, hydrates of (NoorpvUyYN), 
A., i, 143. 

Heptane, 5-amino-, and its derivatives 
(Maitue), A., i, 476. 

cycloHeptane-1:1l-diacetic acid, and its 
silver salt and derivatives (Day, Kon, 
and Srevenson), T., 639. 

cycloHeptane-1:l-diacetic acid, aa-di- 
eyano-, w-imide (Day, Kon, and 
STEVENSON), T., 643. 

Ac-Hepten-e-ol (HELFEKICH), A., i, 12. 

n-Heptovanillylamide (NELSON), A., i, 
154. 


| Ay-Heptylene-8-one(n-lutylideneacetone), 


and its semicarbazone (WEIZMANN 
and GARRARD), T., 335. 
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Herrings, taurine from the flesh of 
(Berner), A., i, 694. 

Hexabenzoyldulcitol, 
(OpeEN), A., i, 248. 

Hexadehydrocoralydine, sulphoacetate 
of, and its salts (SCHNEIDER and 
Scurorrer), A., i, 760. 

Hexahydroretene (VIRTANEN), 
832. 

Hexaldehyde, formation of, in plants 
(K6cGEL), A., i, 129. 

Hexaldehyde, y-hydroxy-. See 2-Ethyl- 
tetrahydrofuran, 5-hydroxy-. 

2:4:6:2’:4’:6’-Hexamethoxydiphenyl- 
hydroxylamine J-oxide, perchlorate 


hexa-p-nitro- 


As 


of (MEYER and GorrLieB-BILLROTH), | 
| eycloHexylenediamines, 


A., i, 39. 
2:3:5:2’:3’:5’-Hezamethylazobenzene 
(GOLDSCHMIDT), A., i, 227. 


2:3:5:6:2’:3’-Hexamethyldiphenylamine, 


4-amino- (GOLDscHMIDT), A., i, 228. 
2:4:8:2’:4’:8’-Hexamethyl-6:6’-di- 
quinolyl, and_ its _platinichloride 
(Ferriss and Turner), T., 1146. 
Hexamethylenetetramine (eaxamethy/- 
eneamine ; urotropine), preparation 
of (HERzoG), A., i, 292 ; (SANDER), 
A., i, 373. 
formation of (SABALITSCHKA), A., i, 
717. 


possible formation of, in plants (VAN 


Zisp), A., i, 918. 
solubility of (Urz), A., i, 293. 
dinitrate, prepsration of (ZENTRAL- 
STELLE FiirR WISSENSCHAFTLICH- 
TECHNISCHE UNTERSUCHUNGEN), 
A., i, 149. 

c ycloHexane- 1:4-diol-1:2:4-trisulphonic 
acid, and its sodium salt (Fucus and 
ELSNER), A., i, 159. 

cycloHexanol, heat of combustion of 
(RicwArps and Davis), A., ii, 589. 

cycloHexanoneanil (REDDELIEN and 
Meyn), A, i, 314. 

Hexaphenyldistannane (KRAUSE and 
Becker), A., i, 341. 

1:1:3:3:5:5-Hexaphenylcyclohexane-2:4- 
dione (STAUDINGER and Suter), A., 
i, 557. 

aayyee-Hexaphenyl-5-ketohexoic acid 
(STAUDINGER and Suter), A., i, 557. 

Hexaphenyltetrazane (GOLDSCHMIDT), 
A., i, 267. 

Hexa-p-tolyldistannane (Krause and 
BECKER), A., i, 341. 

Hexa-y-xylyldistannane (Krausr anid 
Becker), A., i, 342. 

Hexoic acid, halogenophenacyl esters 
(JUDEFIND and Rrip), A.. i, 481. 
isoHexoic acid, a-hydroxy-, sweetening 
properties and inversion of, and its 

salts (Kopama), A., i, 471. 
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l-isoHexoie acid, a-chloro-, and its acid 
chloride (KopAma), A., i, 472. 

Hexosediphosphoric acid, formation and 
significance of, in alcoholic fermenta- 
tion (NEUBERG), A., i, 582. 

n-Hexovanillylamide (NELSON), A., i, 
154. 

cycloHexylamine methyl sulphate 
(Skira, Roirrs, Hits, and Kircu- 
HOFF), A., i, 607. 


| eye /oHexylamines (Sxira and Ro.Fss), 


A., i, 607. 
cycloHexylearbamide (Skira, RoLFEs, 
HILs, and KircHuHorFr), A., i, 607. 
cycloHexylearbimide (Skira, ROoLFEs, 
Hits, aud Kircenuorr), A., i, 607. 
and their 
platinichlorides(Sxrraand BERENDT), 
Au, i, 
N-cycloHexyleyc/ohexylideneketimine, 
and its hydrochloride (MiGNnonac), 
A., i, 442. 
cycloHexylidene-2-cyc/ohexanoneanil 
(REDDELIEN and Meyn), A., i, 314. 


| cycloHexylmethylamine, ond its benzoy| 


derivative (SkirA and BERENDT), A 
i, 28. 
?-Hexylsuccinic acid 
Burns), T., 266 
cycloHexylthiocarbamide (SKITA, 
Ro.tFes, Hits, and KtkcHHOFF), 
A., i, 607. 
cycloHexylthiocarbimide(Sk ir,,ROLFEs, 
Hits, and Kircunorr), A., i, 607. 
cycloHexylthiourethane (Skira, ROLFEs, 
Hits, and KirncHHorF), A., i, 607. 
cycloHexylurethane (Skita, RoLFEs, 
His, and KircuHorr), A., i, 607. 
Higginsite, a new olivine (PALACHE and 
Suannon), A., ii, 766. 
Hippomelanin (Riesser and Rona), A, 
i, 687. 

Hippuric acid, p-bromophenacyl ester 
(JUDEFIND and ReErD), A., i, 481. 
Hipiage madablota, glucoside from 

(GorrER), A., i, 624. 
Hiptagenic acid, and its salts (GorTER), 
A., i, 624. 

Hiptagin (Gorrer), A., i, 624. 

Histamine, estimation of, in proteins 
(HANKE and Korsster), A.,, ii, 784. 

separation of histidine and (KoEsSSLER 
and HanKk), A., ii, 67. 

Histidine, preparation ‘of, from blood 
corpuscle paste (HANKE and 
KorssiEr), A., i, 756. 

decomposition of, by 
(Ratstrick), A., i, 348. 

dipicrate(HuGOUNENQand FLORENCE), 
A., i, 250. 

estimation of, in proteins (HANKE 
and Korssier), A., ii, 784. 


(WreN and 


bacteria 
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Histidine, separation of, from arginine 
(KossEL and Ep.pBacuer), A., ii, 
784. 

separation of, from histamine 
(KokssLeER and HAanxKe), A., ii, 67. 

Hoesch reaction, mechanism of the 
(STEPHEN), T., 1529. 

Holmium compounds, magnetic suscepti- 
bility of (WisTRAND), A., ii, 527. 

Homoantipyrine disulphide (v. KonEk), 
A., i, 880. 

Homocamphenol acetate (Prins), A., i, 
42. 

Homocamphor, and its derivatives, and 
isonitroso- (LAPWORTH and Royzse), 
T., 743. 

Homocamphoric acid (LArworrn and 
Roy eg), T., 750. 

Homocamphoric acid, a-isonitroso- 
(CHORLEY and Lapworth), T., 740. 
Homocamphorquinone (LAPworTH and 

Roytse), T., 749. 

Homocedrenol (Prins), A., i, 43. 

o-Homophthalimide, colouring matters 
from (HERz0G), A., i, 449. 

Honey, occurrence of melezitose in 


(Hupson and SHerwoop), A., i, 369. 
bees’, invertase in (CAILLAS), A., i, 


Hop bitters, acids of (Lizrs and Bav- 
MANN), A., i, 493. 

Hordenine, synthesis of (SrArn and 

Sope.), A., i, 725. 
in malt germs (HAsHITANI), A., i, 
360. 

Horse, distribution of zinc in the organ- 
ism of the (BERTRAND and VLA- 
DESCO), A., i, 909. 

Hubbard squash. See Cucurbita maxima. 

Hiibnerite from Japan (JIMBO), A., ii, 
497. 

Humic acid (Fucus), A., i, 596. 

Humic acids, synthesis of (ELLER and 
Kocn), A., i, 733. 

Humin, formation of, by acid hydrolysis 
of proteins (GoRTNER and Hou), 
A., 1, 450. 

Humus, hysteresis of aqueous suspen- 
sions of (PUCHNER), A., i, 274, 468, 

Hyalinol (Goris), A., i, 582. 

Hyaloidin in mucoids, mucins, and pro- 

teins (SCHMIEDEBERG), A., i, 688. 
relation of, to the formation of chon- 
droitin-sulphuric acid, collagen and 
amyloid in the organism (SCHMIEDE- 
BERG). A., i, 695. 

Hydantoic acid, isothio-, 
(TAYLOR), T., 9. 

Hydantoins, ‘sothio-, acyl derivatives of 
(Dixon and KENNEDY), T., 74. 

Hydantoinacrylic acid (Dax1n), A., i, 
295. 


esters of 
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Hydantoin-8-bromopropionie acid (Da- 
KIN), A., i, 295. 
Hydantoin-8-chloropropionic acid (Da- 
KIN), A., i, 295, 
Hydantoin-8y-propenylic acid (DAKIN), 
A., i, 295. 
Hydramides, oxidation of (BouGAULT 
ani Robin), A., i, 95. 
Hydrastinine, preparation of derivatives 
of (RosenmMuND), A., i, 680. 
Hydraziue, compounds of metallic thio- 
cyavates with (RAy and SARKAR), 
T., 321. 
hydrate, action of, on glycerides of 
higher fatty acids (FaLcIoLA), A., i, 
476. 
Hydrazines, oxidation of, by mercuric 
‘oxide (DreLts and UrHEMANy), A., 
i, 477. 
action of, on a-chloroketones (Bop- 
Forss), A., i, 96. 
ditertary (WIELAND), A., i, 767 ; 
(WIELAND and SCHAMBERG), A., i, 
768 ; (WiELAND and Haas), A.,, i, 
769. 
substituted, action of, on acyclic ad- 
diketones (BLAISE), A., i, 568. 
as-Hydrazinedicarboxylic acid, ethyl 
ester, and its hydrochloride (DreLs 
and Borewarpt), A., i, 297. 


| Hydrazinetetracarboxylic acid, ethyl 


ester (D1ELS and BorGwarp?), A,, i, 
297 

Hydrazinetricarboxylic acid, ethyl] ester 
(Drets and Borewarpt), A., i, 297. 

3-Hydrazino-3-0-aminophenyl]-3:4-di- 
hydrobenzoxazone, ani its 3-o-acetyl 
derivative (HELLER and Lavurn), A., 
i, 181. 

6-Hydrazino-1-naphthol-3-sulphonic 
acid (KéniG and HALLER), A., i, 731. 

1-Hydrazobenzene, 3-nitro- (MEISEN- 
HEIMER and SMOLNIKOVY), A., i, 334. 

Hydrazones ((} ERHARDT), A., i, 766. 

Hydrazones, nitro- (Ciusa), A., i, 256; 
(Crusa and VeccuiottT!), A., i, 893. 

Hydrides, non-metallic, action of chlor- 

ine on (Stock and WINTGEN), A., 
ii, 426. 

volatile, formation of, by elements 
(PANETH), A., ii, 749. 

Hydrindanthracene (v. Braun, K1rscu- 
BAUM, and SCHUHMANN), A., i, 619. 

Hydrindanthraquinones (Vv. BRAUN, 
KirscHBAUM, and SCHUHMANN), A., 
i, 619. 

Hydrindene-2-aldehyde, and its deriva- 
tives (TIFFENEAU and OREKHOFF), 
A., i, 313. 

Hydrindene-8-carboxylic acid, amide 
and chloride of (v. Braun, Kirscu- 
BAUM, and SCHUHMANN), A., i, 618. 
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B-Hydrindoylbenzoic acid, and 
derivatives (V. BRAUN, KirscuBaum, 
and ScHUHMANN), A., i, 619. 

8-Hydrindyl mono- and di-bromomethyl 
ketones (v. Braun, KirscHBAvM, and 
ScHUHMANN), A,, i, 619. 

8-Hydrindyl methyl ketone, and its 
derivatives (v. Braun, KirscHBauM, 
and ScHUHMAN)), A., i, 618. 

Hydriodic acid. See under Iodine. 

Hydroaromatic compounds, relation be- 
tween the constitution and physical 
properties of (v. AuweErRs), A., i, 721. 


Hydrobenzoin, variation in properties of | 


isomeric forms of (BERNER), A., ii, 
13. 


Hydrobenzoin transformation (TIFFEN- | 


EAU and OREKHOFF), A., i, 672, 673. 
Hydrobromic acid. See under Bromine. 
Hydrocamphorylacetic acid, 

of, and its methyl esters ( 

and Royte), T., 746. 
Hydrocarbon, ©,H,, from x-butyl 

alcohol, acetone, and aluminium 
oxide (WEIZMANN and GARRARD), 
T., 337. 

CyoHy, and its derivatives, from 
reduction of m-xylylene dibromide 
(v. Braun, Karpr, and v. Gary), 
A., i, 251. 

Cy.H,s from the action of Grignard 
reagents on methyl A!-tetrahydro- 
terephthalate(Bocert and Harris), 
A., i, 65. 

Cy.H,, from the chloride of cam- 
phenylidene-6-ethanol and sodium 
or magnesium (LANG.otrs), A., i, 
242. 

Hydrocarbons, dielectric constants of 
(RicHARDs and Sute.ey), A., ii, 75. 
thermochemistry of (SWIENTOs- 
LAWSK]), A., ii, 470, 533. 
dehydrogenation of, with platinum- 
black (Tausz and vy. Purnoxky), 
A., ii, 61. 

oxidation of (Kre.ser), A., i, 280, 

705 ; (Franck), A., i, 417. 


APWORTH 


coupling of diazo-compounds with | 


(Meyer), A., i, 97. 
aliphatic, energy of the atomic link- 
ings in (FasAns), A., ii, 352. 
aromatic, energy of atomic linkings in 
(v. STEIGER), A., ii, 355, 735. 
removal of, from mineral oils by 
trioxymethylene and _ sulphuric 
acid (Tausz), A., i, 133. 
nitro-derivatives, action of alumin- 
ium chloride on solutions of, in 
aromatic hydrocarbons (KLIEGL 
and Huser), A., i, 835. 
heavy, absorbent solution 
(Prrcuora), A., ii, 776. 


for 


— 
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its | Hydrocarbons, 


| 
| 


} 


paraffin, oxidation of 
(Grin, ULBRICH, and WirTs), A., 
i, 518 ; (FiscHER and ScHNEIDER), 
A., i, 519. 
unsaturated, action of nitric acid on 
(Orton and McKie), T., 283. 
analysis of, by action of bacteria 
(Tausz and Peter), A., i, 911. 
Hydrocastorite, so-called, from Elba 
(Comucct), A., ii, 551. 
Hydrocinchonidine, 5-amino-, 5-nitro-, 
and their sulphonic acids (GreEMSA and 
HALBERKANN), A., i, 496. 
Hydrocinchonine, 5-amino-, 5-nitro-, 
and their sulphonic acids (GiEMsA 
and HALBERKANN), A., i, 496. 
Hydrocupreine, derivatives of (Jacobs 
aud HEIDELBERGER), A., i, 175. 


| Hydrocupreine, 5-nifro-, and its sul- 


phonic acid (GremMsA and HALBER- 
KANN), A., i, 496. 
Hydrocupreines, disinfecting power and 
surface action of (TRAUBE), A., i, 206. 
Hydrooyanicacid. See under Cyanogen. 
Hydrofluoric acid. See under Fluorine. 
Hydrogen, atomic weight of (vAN Laan), 
A., ii, 90; (BitEck), A., ii, 365. 


preparation and testing of pure 
(Epwarps), A., ii, 28. 
from ferrosilicon and sodium 


hydroxide (WEAVER), A., ii, 368. 

laboratory apparatus for the electro- 
lytic preparation of (PALMER), A., 
ii, 751. 

improved Kipp’s apparatus for the 
preparation of (Doicn), A., ii, 425, 

spectra of (SAnA; MeErrToN), A., ii, 
457. 

secondary spectrum of (MErron), A., 
ii, 139. 

positive ray spectrum of (THomson), 
A., ii, 521 

vacuum spectra of (Woop), A., ii, 
569. 

ionisation potential of (Founp), A., 
ii, 661. 

ionisation and resonance potentials of 
(MouLEr and Foore), A., ii, 464. 

critical electron velocities for ionisa- 
tion and radiation in (HorTON and 
Davies), A., ii, 215. 

ionisation of (FRANCK, KNIPPING, and 
KricEr), A., ii, 145. 

overvoltage of (MacINNEs and Con- 
TIERI), A., ii, 77 ; (NEWBERY), A., 
ii, 727. 

determination of the exponent of 
(PinKHoF), A., ii, 77. 

cathode fall in (PARANJPE), A,, ii, 279. 

production of helium and neon during 
electric discharge in (Prutr1 and 

Carposo), A., ii, 311. 
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(Sons), A., ii, 222. 
heat of dissociation of (PLANCK), A., 
ii, 423. 
heat of vaporisation of (KEEsom), A., 
ii, 245. 
critical density of (VAN LAar), A., ii, 
90. 


occlusion of, by metals (Lewis), T., 
623 ; (NEWBERY; HaArpDING and 
SmitH), A., ii, 78. 

by palladium (Frrru), T., 171. 
influence of hydrogen sulphide on 
(MAxTED), T., 1280. 
by quartz (PARANJPE), A., ii, 416. 
by rhodium (GuTBIER and Maltsc#), 
A., ii, 116. 

rate of diffusion of (McLENNAN and 
SHAVER), A., ii, 595. 

diffusion of, through iron (FULLER), 
A., ii, 41 

equilibrium of the reaction between 
silver sulphide and (KEYEs and 
FELSING), A., ii, 361. 

radiation in explosions of, with air 
(Davin), A., ii, 731. 

catalysis of oxygen and, at ordinary 
temperatures (HOFMANN and 
ZiPFEL), A., ii, 240; (TAMMANN), 
A., ii, 422. 

atom, experiment to show the minute 
mass of the (BURKI), A., ii, 29. 

triatomic modification of (WENDT and 
LANDAUER), A., ii, 425. 

model of a triatomic molecule of 
(Bonr), A., ii, 108. 

lecture experiment to show the com- 
bination of bromine with (OHMANN), 

A., ii, 683. 

finely divided, reduction of carbon 
dioxide by (ZENGHELIs), A., ii, 
544, 

explosive mixtures of chlorine and 

(MaTuieEv), A., ii, 299. 

combustion of mixtures of helium and 

(SATTERLY and Burton), A., i, 

488. 

Hydrogen bromide. See Hydrobromic 

acid under Bromine. 

chloride. See Hydrochloric acid 
under Chlorine. 

cyanide. See Hydrocyanic acid under 
Cyanogen. 

haloids. See Halogen hydrides. 

iodide. See Hydriodic acid under 

Iodine. 

peroxide, constitution of (Rius y 
Mrr6), A., ii, 368. 
activation of, by ultraviolet light 
(Curtis), A., ii, 342. 
use of, as a solvent (BAMBERGER 


Hydrogen, magnetic susceptibility of 


acids by (Rrus y Mrr6), A., ii, 
483. 
rate of decomposition of, in presence 
of iron salts (v. BERTALAN), A., 
ii, 614. 
catalytic decomposition of (PHRAG- 
MEN), A., ii, 102; (ZENGHELIS 
and PAPACONSTANTINOD), A., ii, 
422; (WINTHER), A., ii, 426; 
(Rocaso.ano), A., ii, 479. 
rhythmic catalysis of mercury and 
(Oxaya), A., ii, 365. 
= of, on flour (Marion), A., ii, 
787. 
sulphide, generator for (STEELE and 
DeENuHAM), T., 527. 
action of, on sugars (SCHNEIDER 
and STIEHLER), A., i, 146. 
persulphides (BLocH and BERGMANN), 
A., i, 547. 
Hydrogen estimation :— 
estimation of, by means of the 
katharometer (DAYNEs and SHAKES- 
PEAR), A., ii, 503. 
estimation of, in air (MCLENNAN and 
Etworrtsy), A., ii, 508. 
estimation of, in gaseous mixtures 
(ScHMIT-JENSEN), A., ii, 267. 
estimation of, in organic compounds 
(Crusa), A., i, 665; (SumrkuRA), 
A., ii, 126. 
Hydrogen electrode. See Electrode. 
Hydrogen ions, determination of con- 
centration of (BUNKER), A., ii, 
156. 
by means of the hydrogen 
electrode (JonEs), A., ii, 121. 
concentration of, in various acids 
(THomAs), A., ii, 418. 
in standard solutions at various 
temperatures (WALBUM), A., ii, 
700. 
effects of chlorides and sulphates on 
(THomAsS and BaLpwiy), A.,ii, 96. 
Hydrolaccol, and its derivatives (Ma- 
JIMA), A., i, 172. 
Hydrolysis in aqueous solutions or 
suspensions by mechanical ionisation 
of the water (ABELOUS and ALoy), 
A., i, 421. 
Hydroquinidine, derivatives of (Jacozns 
and HEIDELBERGER), A., i, 175. 
Hydroquinine, derivatives of (JAcoBs 
and HEIDELBERGER), A., i, 174. 
Hydroquinine, 5-amino-, sulphonic acid, 
5-nitro-, and its sulphates and sulph- 
onic acid (GrEMsA and HALBERKANN), 
A., i, 496. 
Hydrosols, coagulation of (MUKHERJEE), 
T., 850; (MUKHERJEE and Papa- 


and Nusspavum), A., i, 531. 
OXVILL. ii, 


CONSTANTINOD), T., 1563. 


41 
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Hydrogen peroxide, reduction of per- 


at 
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Hydrosols, mutual adsorption and pre- 
cipitation in (BANcRoFT), A., ii, 236. 

Hydrospilanthol (AsAHINA and AsANo), 
A., i, 654. 

Hydrosulphides, estimation of, volume- 
trically, in presence of sulphides, 
thiosulphates, and sulphites (W6BER), 
A., ii, 631, 

Hydrotalcite, composition of, and of 
related minerals (FosHaa), A., ii, 
765. 

Hydrothitsiol (MAsimA), A., i, 172. 

Hydrourushiol, and its methyl ether, 
and their derivatives (Masima and 
TAKAYAMA), A., i, 837. 

Hydroxy-acids, synthesis of (HtBERT), 

A., i, 231. 

aromatic, pyrogenic degradation of 
(Kunz-KravuskE and Manicke), A., 
i, 312. 

Hydroxy-alcohols, preparation of (Mat- 
TER), A., i, 521. 

Hydroxyaldehydes and their ethers, 
manufacture of (WeIss), A., i, 554. 

So (HELFERICH), A., 
i, 11. 

Hydroxycarbonyl compounds (KARRER 
and WipMeER), A., i, 441. 

Hydroxylamine, action of sodium tetra- 
thionate with (GuTMANN), A., ii, 
307. 

Hydroxyl ions, determination of the 
concentration of, in solutions of alkali 
hydroxides (Fricke), A., ii, 387; 
(‘tHomAS), A., ii, 418. 

Hyenanche globosa, constituents of 
(Henry), T., 1619. 

m- and iso-Hyenanchin, and their de- 
rivatives (HeNRy), T., 1619. 

Hygrine alkaloids (Hess and Fink), A., 
i, 497. 

Hypnoties (LUmizre and PERRIN), A., 
i, 846. 

Hypoiodous acid. See under Iodine. 

Hypophosphorous acid. See under 
Phosphorus. 

Hyposulphites. See under Sulphur. 

Hyptis pectinata, bitter principle of 
(GorTER), A., i, 494. 

Hyptolide (Gorter), A., i, 494. 

Hyzone (WeNpT and LANDAUER), A,, 
ii, 425. 


I. 
Ice, crystallography of (Rinne), A., ii, 
245. 


Ichthyol oils, constituents of (ScuEt- 
BLER), A., i, 74. 

l-Idonic acid, derivatives of (VAN 
Martz), A., i, 598. 


Ignition of gases (THoRNTON), A., ii, 

580, 661. 

of mixtures of methane and air (MAson 
and WHEELER), T., 36, 1227; 
(WHEELER), T., 903. 

of mixtures of methane, oxygen, and 
nitrogen (PAYMAN), T., 48. 

Iminazole derivatives, estimation of, 
colorimetrically (KoEssLER and 
HANKE), A., li, 67. 

Iminazoledsopiperidine. See Tetrahydro- 
1:3:5-benztriazole. 

Iminocarboxyldihydroxylaminetetra- 
sulphonic acid, potassium salt 
(TRAUBE, OHLENDORF, and ZANDER), 
A,, i, 718. 

Imino-compounds, formation and reac- 
tions of (Day and THorRPE), T., 1465. 

Iminodicarboxylic acid, nitro-, ethyl 
ester (DizELs and BorGwarpt), A., 
i, 297. 

Imino-ethers, action of nitrites on 
(BERNTON), A., i, 233. 

Imino-oximinobenzoylacetic acid, ethyl 
ester, and its hydrochloride (BERN- 
TON), A., i, 233. 

Iminosulphides, aromatic substituted 
(RivreR and ScunerpeEr), A., i, 229. 

Incubators, regulation of the tempera- 
ture of (NortHROP), A., ii, 368. 

Indane-1:8-dione, 4:5-dilhydroxy-, and 
its silver salt (RUHEMANN), A., i, 311. 

Indazole, constitution of, and the struc- 
ture and isomerism of its derivatives 
(v. AUwerRs and Dirsperc), A,, i, 
638. 

Indazole, amino-, chloro-, cyano-, and 
nitro-, and their derivatives (v. 
AuweErs and ScHWEGLER), A., i, 
641. 

4-chloro-7-nitro- (MorGAN and Drew), 
T., 787. 

Indene derivatives, synthesis of (OREK- 
HOFF), A., i, 235. 

Indican, detection of, as a means of 
identifying urine (La?rsEs), A., ii, 
339. 

Indicators, theory of (Hirric), A., ii, 

627. 


titration curves for (GILLESPIE), A., 
ii, 382. 

titrations with surface-active substances 
as (WiINpDiIscH and Dierricn), A., 
ii, 48, 706, 707, 777. 

Indicator papers (DE JONG), A., ii, 188. 

Indigoid colouring matters, preparation 
of (JoLuEs), A., i, 89. 

Indigotin, action of nitrous fumes on 
(PosNER and AscCHERMANN), A., i, 
880. 

Indigotin, 6:6’-dicyano- (Reicu and 
LENZ), A., i, 256. 
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Indigotinsulphonic acid, titration of, 
with titanium chloride (CLARK), A., 
ii, 519. 


Indium, compressibility of (RicHarpDs | 


and SAMESHIMA), A., ii, 254. 


Indole, production of, by bacteria(RHEIN ; | 


Logie), A., i, 912. 

volatilisation of, from aqueous solu- 
tions (ZOLLER), A., i, 250. 

metallic salts (FRANKLIN), A., i, 396. 


and its derivatives, reaction of p- | 


dimethylaminobenzaldehyde with 
(SALKowsk1), A., ii, 135. 
estimation of, in biological media 
(ZOLLER), A., ii, 203. 
Indolepyruvicacid,and itsp-nitrophenyl- 
hydrazone( ELLINGER and Matsuoka), 
A., i, 696. 
Indones (DE Faz1), A., i, 316. 


Indoxyl, preparation of azo-compounds | 
of (Martinet and Dornier), A., i, | 


336. 

B-Indoxyleinnamic acid, acetyl deriva- 
tive of (WEGSCHEIDER), A., i, 88. 

2(2’- and 3’-Indoxyl)-3-ketodihydro-1:4- 
benzisothiazine (HERzos), A., i, 182. 

5(2’)-Indoxylpyrimidine-2:4:6-trione 
(MaArtiNnet and Dornier), A., i, 642. 

Inositol, formation of, in plants (KOGEL), 

A,, i, 129. 
hexa-p-bromobenzoate (ODEN), A., i, 
248. 

Inositolhexaphosphoric acid. See Phy- 
tin. 

Insoluble substances, preparation of dry 
precipitates of (v. Weimarn, Moro- 
sov, and ANossov), A., ii, 674. 

Insulators, liquid and solid, relation 
between reflection capacity and di- 
electric constant of (RuBENs), A., ii, 
401. 

Interferometer, Jamin, use of the (Mc- 
LENNAN and Etworrny), A., ii, 508. 

Inulin, preparation of, from plant sap 

(DantEz), A., i, 148. 

properties and hydrolysis of (WOLFF 
and Grstin; CoLtn), A., i, 424. 

in artichokes (Conn), A., i, 358; 
(Oxzy and WILirams), A., i, 702. 

relationship of, to fructose (IRVINE 
and Srree), T., 1474. 

Inversion, definition of the term (FERGU- 
son), A., ii, 299. 

Invertase, theory of action of (MICHAELIS 

and RorusrEtn), A., i, 896. 

in honey of bees (Cartas), A., i, 
339. 

production and activity of, in yeast 
(v. Euter and Mosers), A., i, 266. 

Invert-sugar, estimation of, by Fehling’s 
solution (VAN LEEUWEN), A., ii, 65. 

Iodic acid. See under Iodine. 


Iodine, band spectrum of (Srgeusine), 
A., ii, 655. 

vapour, fluorescence, dissociation and 
ionisation in (LANDAU and 
Srenz), A., ii, 523; (Compron 
and SmytTu), A., ii, 723. 

ionisation potential of (FouNnD), A., 
ii, 661. 

permeability of glass to (Firtn), 
T., 1602. 

isotopes of (KOHLWEILER), A., ii, 615. 

solubility of, in halogen acids (OLI- 
VERI-MANDALA and ANGENICA), A., 
ii, 542. 

replacement of bromine and chlorine 
by, in oxygen compounds (GRUBER), 
A., ii, 684. 

catalytic action of, in sulphonation 
(RAy and Dey), '’., 1405. 

in pituitary glands of sheep (SEAMAN), 
A., i, 695 

physiological action of the fumes of 
(LuckHArDT, Kocu, ScHrogper, 
and WEILAND), A., i, 460. 

Hydriodic acid, photolysis of (War- 
BURG), A., ii, 405. 

photochemical oxidation of (W1N- 
THER), A., ii, 427. 
Iodides, estimation of (KoLrnorr), 
A., ii, 190. 
estimation of, in water (BAUGHMAN 
and SKINNER), A., ii, 385. 
estimation of, in presence of brom- 
ides and chlorides, by the oxida- 
tion potential (KoLTHOFF), A., ii, 
264. 

Iodic acid, preparation of, and its 
anhydride (Lams, Bray, and 
GELDARD), A., ii, 615. 

action of concentrated solutions of, 
on gaseous ammonia (DENIGES 
and Bartor), A., ii, 751. 

as a reagent for the detection of 
gaseous ammonia (DENIGks), A. 
li, 555. 

use of, in detection of barium, cal- 
cium, and strontium (DENIGés), 
A., ii, 388. 

Hypoiodous acid, estimation and 
kineties of, in acid solution (Cor- 
MAN), A., ii, 329. 

Iodine detection and estimation :— 
preparation of test paper for detection 
of (Anon), A., ii, 49. 

estimation of, in blood and tissues 
(KENDALL, Pucu, RuicHAarpson, 
and Forres; KENDALL and 
Ricuarpson), A., ii, 631. 

estimation of, in thyroid preparations 
(KuzrriAn), A., li, 445. 

Iodo-compounds, preparation of (JAMEs, 
KENNER, and StuBBINGs), T., 778. 
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y-Iodohydrin and its salts (FiscnEr), 
A., i, 809. 
Ions, activity coefficient for (BsERRUM), 
A., ii, 79. 
activity of, in solutions of strong 
electrolytes (GETMAN), A., ii, 579. 
size of, from refraction data (HEyD- 
WEILLER), A., ii, 649. 
effect of the radius of, on ionic effici- 
ency (Lorn), A., ii, 597. 
space-filling capacity and mobility of 
(Lorenz), A., ii, 481, 482. 
calculation of migration velocities of 
(LENARD, WEIck, and Mayer), 
A., ii, 349. 
hydration of (SAND), A., ii, 151. 
electrolytic. See Electrolytic ions. 
gaseous, heat of hydration of 
(Fasans), A., ii, 12, 154, 
isomeric, transformation process of (v. 
Hevesy and ZECHMEISTER), A., ii, 
345. 
organic, relation between the volume 
and velocity of (Smirn), A., ii, 736. 
Ionisation, theories of (SENTER; 
ARRHENIUS; AcREE), A., ii, 149. 
gradual steps in (FraANcK, KNIPPING, 
and KrieeEr), A., ii, 145. 
calculation of, in aqueous solutions 
(BousFIELD), A., ii, 150. 
relation of, of solvent and dissolved 
salt to the dielectric constant of the 
solvent (WALDEN), A., ii, 598, 599. 
and activity of largely ionised sub- 
stances (Norges and MACINNEs), A 
ii, 345. 
of ampholytes (MiIcHAELIs), A., ii, 
476. 
of strong electrolytes (LORENZ), A., ii, 
410. 
of very dilute tt (LEwIs and 
LinuaRrt), A., ii, 9 
in gases (HORTON and Davies), A op iil 
215. 
and radiation in helium (Compron), 
A., ii, 725. 
of isohydric solutions of salts (ORDE- 
MAN), A., ii, 231. 
of binary salts in non-aqueous solu- 
tions (WALDEN), A., ii, 229, 230. 
of metallic salts of sparingly soluble 
bases (VESTERBERG), A., ii, 113. 
of vapours, thermochemistry of (FoorE 
Mou_eEr), A., ii, 666. 
Ionisation potential of gases (STEAD and 
GossiinG), A., ii, 659; (FounpD), A., 
ii, 661. 

Iridium, bibliography of (Howe and 
Hotz), A., ii, 438. 
Iridium organic com 
active (WERNER an 

i, 598. 


unds, optically 
SMIRNOFF), A., 
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Iron, atomic weight of (BrLEck1), A.,, ii, 
41. 


arc spectrum of (PINA DE We 
A., ii, 71; (ScHUMACHER), A., ii, 
208. 
electrolysis of solutions of (Noyes), 
A., ii, 9, 157. 
polarisation tensions of, in solutions 
of its complex salts (DHaR and 
Ursaln), A., ii, 77. 
diffusion of hydrogen through (Fut- 
LER), A., ii, 41. 
corrosion of (KATTWINKEL), A., ii, 
494. 
influence of chromium compounds 
on (HEISE and CLEMENTE), A 
ii, 763. 
non-rusting (FiscHER), A., ii, 319. 
action of carbonyl chloride on (DELE- 
PINE and VILLE), A., ii, 373. 
action of sulphuric acid on (FAwsITT 
and Parn), A., ii, 179 ; (Fawsirt), 
A., ii, 436. 
precipitation of tin by (BouMAN), A 
ii, 547 ; (Koiruorr), A., ii, 763. 
interaction between water vapour and 
(SCHREINER and GRIMNEs), A., ii, 
362. 
hematoid compounds of, in plants 
(Goua), A., i, 208. 
meteoric. See Meteoric iron. 


| Iron alloys with carbon, micrographic 


appearance of (PoRTEVIN), A., ii, 


623. 
with silicon (BoGDAN), A., ii, 375. 
Iron bases (iron ammines) (BiLTz and 
Horie), A., ii, 318. 

Iron salts, complex, reduction of, on 
exposure to light (Baupiscn), A., i, 
208. 

action of, on vw Olaquaune and 
Demoussy), A i, 654. 

distribution of, in Pay and animal 
tissues (J ONES), A » i, 909. 

Iron chlorides, action of sulphur dioxide 
on (WARDLAW and Shawl Eey 
1094. 

oxides, equilibrium of, in blast fur- 

nace reactions (TERRES and Pon- 
GRACZ), A , li, 178. 
phosphates, action of sulphur dioxide 
on (WARDLAW, CARTER, and 
CiEws), T., 1241. 

sodium sulphide, colloidal (Horscu), 
A,, ii, 762. 

zymophosphate (ScHWEIZER), A., i, 
531, 663. 

Ferrie compounds, magnetic ae 
bility of (WisTRAND), A., ii, 
527. 

salts, oxidation of sulphurous acid 
by (MEYER), A., ii, 173. 
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Tron :— 

Ferric chloride, photochemical dis- 
sociation of (PUXEDDU), A., ii, 

406. 
preparation of a me gg by 
means of (PuxEppv), A., 1, 

481. 
anhydrous, action of diazomethane 
on (Kisrer and Kuscr), A., i, 

685. 

oxide, hydrous (WEISER), A., ii, 

760. 
adsorption of copper and nickel 
oxides by (TororEscv), A., ii, 

639. 

Ferrous salts, oxidation of, by air in 
presence of copper salts Pat 
QUENNE and Demoussy), A., ii, 
547. 

haloids, ammonia derivatives of 
(Bittz and Hirrie), A., ii, 
318. 
sulphide, use of, as an indicator in 
acidimetry (HovBEN), A., ii, 53. 
Ferrates, anodic formation of (GruBE 
and GMELIN), A., ii, 377. 
Iron organic compounds (WEINLAND 
and Barer), A., i, 4 
Ferric salts of organic acids (BELLON1), 
A., i, 814. 
Iron ores, analysis of (LirTLE and 
Hutt), A., ii, 389. 
titaniferous, minerals in (LAcROoIx), 
A., ii, 626. 
estimation of manganese in (BALLOT), 
A., ii, 334. 

Steel, the point Ar, of (DEyEAN), A 

ii, 760. 

self-hardening, critical points of 
(DesEan), A., ii, 179. 

estimation of zirconium in (LUNDELL 
and Know 8s), A., ii, 561. 

See also Nickel steel. 

Iron detection, estimation, and separa- 
tion :-— 
detection of, microchemically (BRam- 
MALL), A., ii, 638. 

detection of, in tissues by means of 
hematoxylin or brazilin (Mawas), 
A., ii, 56. 

estimation of, by means of rotating 
reductors (Scott), A., ii, 128. 

estimation of, iodometrically (Kot- 
THOFF), A., ii, 56. 

estimation of, volumetrically (Hov- 
BEN), A., ii, 56; (RIcHMOND and 
Ison), A., ii, 511. 

estimation of, volumetrically, in 
resence of Pare! and vanadium 
tH Hrnarp), A., ii, 773. 

estimation of, as thiocyanate (WILL- 
STATTER), A., ii, 559. 
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Iron detection, estimation, and separa- 

tion :— 

estimation of, in lead and its oxides 
(Harpy), A., ii, 510. 

estimation of, in ores (BRANDT), A 
ii, 269 ; (ScHWARz), A., ii, 389. 

estimation of, and its separation from 
ae (ARcHIBALD and Fut- 
TON), A » li, 512, 

separation ‘of, from aluminium (HALE 
and Burr), A ., ii, 775. 

separation of, from metals of the 
group (WENGER and WUHRMANY), 
A., ii, 57. 

Iron basins, use of, in analysis (SERTz), 
A., ii, 501. 

Irritants, properties of, and measure- 
ment of their lachrymatory activity 
(DuFRAISSE and BonGRAND; BERT- 
RAND), A., ii, 788. 

Isatin, preparation of, and its substi- 
tution products (Grier), A , i, 682 
Isatin, 5-bromo-, and 5 -chloro- , phenyl- 

hydrazones (HELL ER and Meyer), 
A., i, 765. 
4:7-dichloro- (Gricy), A., i, 682. 

Isatin series, isomerism in the (HEL- 
LER), A., i, 765. 

Isatin-7-carboxylic acid (GrIcy), A., i, 
682. 

6-Isatin-1-hydroxy-2-naphthylhydraz- 
ine-3-sulphonic acid, wee salt 
(Ké6nie and HAtueEr), A., i, 731. 

Isatol, 5-bromo- (HELLER ‘and MEYER), 

i, 765. 

teomsatlee, photochemical transition of 
(Warburg), A., ii, 405. 

Isomerism, electronic theory of (GAR- 

NER), A., ii, 481. 
keto-enolic (MEYER and SCHOELLER), 
A., i, 707 
under the influence of Grignard’s 
reagents (BHAGVAT and Svup- 
BOROUGH), A., i, 368. 
of organic compounds (Hackn), A., 
ii, 750. 

Isomorphism and _ crystal 
(RinNE), A., ii, 231. 

Isoprene, experiments > and its de- 

rivatives (ASCHAN), A., i, 279. 

condensation of p- benzoquinone with 
(v. EuLER and JosEPHSON), A., i, 
489. 

preparation of new hydrocarbons from 
(AscHAN), A., i, 319. 

Isotopes, nomenclature of (SEKERA), A., 

ii, 464, 

nature and properties of (HARKINS 
and ARONBERG), A., ii, 541. 

whole number, existence of (LoRING), 
A., ii, 171. 

separation of (FLEcK), A., ii, 464. 


structure 
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Isotopic elements.. See Elements. 
Isotopy (VAN DEN Broek), A., ii, 540. 


J. 
J-acid. See 1-Naphthol-3-sulphonic 
acid, 6-amino-. 
Jack bean. See Canavalia ensiformis. 
Jellies, diffusion of electrolytes into 
(v. Firnrn and Busanovic), A., 
ii, 94; (v. Firra, Baver, and 
Prescu), A., ii, 671. 
hardened, structure of (MoELLER), A., 
ii, 22. 
Julolidine methochloride, reduction of 
(v. Braun and NeumMany), A., i, 87. 


K. 


Kanerol, and its derivatives (GADRE), 
A., i, 410. 
Kanher. See Neriwm odorwm. 
Kaolinite (/aolin), structural formula of 
(WEGSCHEIDER), A., ii, 31. 
effect of non-electrolytes on the velo- 
city of sedimentation of (Rona and 
Gyorey), A., ii, 675. 
Katharometer, theory and use of 
(DaYNEs and SHAKESPEAR), A., ii, 
503. 
Kelp. See Nercocystis leutkeana. 
Kephalin (LEVENE and Ro.rF), A., i, 
137. 
Ketazines, catalytic hydrogenation of 
(MAILHE), A., i, 475. 
coloured (GzERHARDT), A., i, 766. 
Ketens (STAUDINGER and MEYER), A., 
i, 228 ; (STAUDINGER ; STAUDINGER, 
Surer, Fuatr, Kiever, Kwnocn, 
and Sranpt), A., i, 556; (Sraup- 
INGER and Scuo7z), A., i, 557. 
action of Grignard reagents on (GIL- 
MAN and Heckerrt), A., i, 483. 
dimeric, constitution of, and their 
relationship with cyclobutane-1:3- 
diones (ScHROETER), A., i, 852. 
Ketimines, preparation of (MIGNONAC), 
A,, i, 442. 
a-Keto-acids, hydration of, by boric 
acid (BorksEKEN and vAN TONNIN- 
GEN), A., ii, 219. 


Keto-alcohols, spectrochemistry of esters 


of (KARVONEN), A., ii, 205. 


a-Keto-alcohols, tertiary, synthesis of | 


(GAUTHIER), A., i, 284. 
8-Keto-bases, synthesis of (MANNICH 
and Braun), A., i, 850. 
4-Ketobenzoyl-1:4-dihydropyridazines, 
chloro- and dihydroxy- (Vimar), A., 
i, 503. 
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4-Keto-6-benzyl-1:4-dihydropyridazine, 
1:5-dihydroxy- (Virern), A., i, 503 
Ketocholestany! acetate (WINDAUS and 
KrrcHner), A., i, 436. 
Ketocholestene, and its semicarbazone 
(Winpavs), A., i, 435. 
Ketocineole, pharmacological action of 
(CusMANO), A., i, 346. 
4-Keto-3:6-dibenzoyl-1:4-dihydropyrid- 
azine, 1:5-dihydroxy-, and its 2- 
oxide, and their derivatives (VIRGIN), 
A., i, 502. 
Ketodihydro-1:4-benzisothiazine, colour- 
ing matters derived from (HERzOG), 
A., i, 182. 
a-Keto-88-dimethylglutaric acid (To- 
IVONEN), A., i, 50. 
e-Keto-ae-diphenyl-y-p-anisyl-A*y- 
pentadiene, a-hydroxy-, and its de- 
rivatives (DILtHEY and TAUCHER), 
A., i, 323. 
e-Keto-ye-diphenyl-a-y-hydroxyphenyl- 
A*y-pentadiene, a-hydroxy-, disemi- 
carbazone (DiTHEy), A., i, 324. 
5-Keto-1:3:4-dithiazolidine, 2-imino- 
(S6pERBACK), A., i, 223. 
a-Ketohomocamphoric acid, and its salts 
and phenylhydrazone (CHORLEY and 
LapworrH), T., 739. 
5-Keto-2-hydrazino-2-methyl-4-benzyl- 
idenetetrahydro-oxazole (HELLER and 
LautTH), A., i, 181. 
5-Keto-2-hydrazino-2-phenyl-4-benzyl- 
idenetetrahydro-oxazole, and its 
benzylidenehydrazino-derivative 
(Hetier and Lauran), A., i, 181. 
5-Keto-2-hydrazino-2-pheny]-4:4-di- 
methyltetrahydro-oxazole (HELLER 
AND LauTH), A., i, 182. 
Ketones, preparation of (Mourev and 
Mienonac), A., i, 283 ; (HARRIEs), 
A,, i, 675. 
synthesis of (GRIGNARD, BELLET, and 
Courtort), A., i, 235. 
phytochemical reduction of (NEUBERG 
and Norp), A., i, 135. 
action of alcoholic potassium hydroxide 
on (MontaGne), A., i, 394. 
condensation of p-aminoazobenzene 
with (REDDELIEN), A., i, 337. 
condensation of 1-phenyl-3-methyl-5- 
pyrazolone with (CHATTERJEE and 
GuosB), A., i, 569. 
aromatic, reduction of (CoHEN), A., i, 
393. 
condensation of benzylamine with 
(REDDELIEN), A., i, 315. 
bicyclic (GopcHoT and TaBoyry), A., 
i, 165. 
halogenated, reduction and fission of, 
by tertiary bases (v. AuweErs and 
LAMMERHIRT), A., i, 392. 
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Ketones, hydroaromatic, condensation of | Lactalbumin, effect of cystine and 


aniline with (REDDELIEN and Mryn), 
A., i, 314. 

Ketones, bromo-, preparation of (RIEDEL), 
A., i, 289. 

Ketonic acids, menthy] esters, rotatory 
dispersion of (RurE and KAc1), A., i, 
748. 

a-Ketonic acids, aromatic, isomerism of 
(GAULT and WEIck), A., i, 675. 

3-Keto-2-nitroimino-5-methyl-2:3-di- 
hydrothiophen-4-carboxylic acid, and 
its salts and derivatives (BENARY and 
SILBERSTROM), A., i, 73. 

3-Keto-2 oximino-5-methyl-2:3-dihydro- 
thiophen-4-carboxylic acid, and its 
derivatives (BENARY and SILBER- 
sTrom), A., i, 74. 

a-Keto-8-phenyl-y-benzylbutyrolactone- 
y-carboxylic acid, B-bromo-, ethyl 
ester (GAULT and WEIcK), A., i, 
675. 

3-Keto-1-phenyl-5-salicylidene-2- 
methyl-A'-cyclopentene (WIDMAN), 
A., i, 56. 

3-Keto-1-phenyl-5-salicylidene-A?-cyclo- 
pentene, and its derivatives (WiDMAN), 
A., i, 56. 

Ketophosphinic acids, preparation of 
(Conant and Cook), A,, i, 454. 

1-Keto-1:2:3:4-tetrahydroanthra- 
quinone, 2:2:3:4:4-pentachloro- (FRIES 
and AUFFENBERG), A., i, 236. 

e-Keto-ayde-tetraphenyl-A+y-penta- 
diene, a-hydroxy-, and its salts 
(DitTHEY and BoTTLeEr), A., i, 62. 

Kidneys, permeability of the glomerular 
membrane of, to stereoisomeric sugars 
(HAMBURGER), A., i, 343. 

Kinetics of bimolecularreactions(SmiTH), 
A., ii, 606. 

Kinetic field, partition of particles in a 
(LorENz and EIrTen), A., ii, 611. 

Kreuzbergite (LAUBMANN and STEIN- 
METZ), A., ii, 698. 

Krypton, spectrum of (MERRILL), A., ii, 
402; (Cot.ir), A., ii, 521. 

Kynurenic acid, formation of, from 
tryptophan in the animal body (ELLIN- 
GER and Matsuoka), A., i, 696, 


L. 


Lac, Japanese, constituents of (MAJIMA 
and TAKAYAMA), A., i, 837. 

Laccol (Masia), A., i, 172. 

Lachrymatory power of irritant sub- 
stances (DUFRAISSE and BoNGRAND ; 
BERTRAND), A., ii, 788. 

Lacquers, natural, chemical investigation 
of (MastmA), A., i, 172. 


tyrosine, on the nutritive value of 
(Sure), A., i, 785. 
Lactic acid, decomposition of, by light 

rays (BAUDISCH), A., ii, 461. 

decomposition of, by killed yeast 
(PALLADIN and SasBynin), A., i, 
127. 

potassium and sodium salts, and their 
use as substitutes for glycerol 
(NEUBERG and REINFURTH), A., i, 
812. 

halogenophenacyl esters (JUDEFIND 
and Rerp), A., i, 481. 

detection of, and its distinction from 
tartaric acid (BRAUER), A., ii, 517. 

estimation of, in presence of acetic 
and formic acids (ONODERA), A.., ii, 
642. 

estimation of, colorimetrically, in 
urine (PoLONowSKI), A., ii, 453. 

Lactimides, constitution of (HELLER and 
Lauth), A., i, 181. 

Lactimones, constitution of (HELLER 
and Laurn), A., i, 181. 

Lactobacillus pentoaceticus, fermentation 
of sugars by (PeTERSON and FReEp), 
A., i, 406; (Pererson, Frep, and 
AnpErson), A., i, 651. 

Lactone, C,.H,,0,8S from o-phthalal- 
dehydic acid and thiobenzylic acid 
(BISTRZYCKI and BRENKEN),A., i, 632. 

Lactones, formation and hydrolysis of 
(KAILAN), A., ii, 606. 

5-Lactones, synthesis of (MEERWEIN), 
A., i, 844. 

Lactose (GILLIS), A., i, 217. 
formation of, in mammary glands 

(ROHMANY), A., i, 262. 
fermentation of, by Bacillus coli in 
presence of paratyphoid bacilli (T. 
and D. E. Smirn), A., i, 912. 
catalytic hydrogenation of (SEN- 
DERENS), A., i, 147. 
estimation of, in milk (MAYER), A., 
ii, 65; (HewpT), A., ii, 199. 

Lactositol (SENDERENS), A., i, 147. 

Levoglucosan, constitution of, and 
its diphenylhydrazone (Picrer and ~ 
CRAMER), A., i, 819. 

Laevulic acid, »-bromophenacyl ester 
(JUDEFIND and ReErp), A., i, 481. 

Laevulose (d-fructose ; fruit-sugar), pre- 

paration of, from plant sap( DANIEL), 
A., i, 148. 

rotation of solutions of (VosBuRGH), 
A., ii, 575. ° 

fermentation of, by Lactobacillus pen- 
toaceticus (PETERSON and FRED), 
A., i, 406. 

relationship of inulin to (IRVINE and 
STEELE), T., 1474. 
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Laevulose 
chlorotetra-acetyl 
(Bravns), A., i, 713. 

separation of dextrose and (Lucrvs), 
A., ii, 132, 

Lamp, electric. See Electric. 

Lanthanum acetylacetone (JANTSCH and 
Meyer), A., i, 711. 


(d-fructose;  fruit-sugar), 
derivatives 


dibenzoylmethane (JANTscH and 
Meyer), A., i, 711. 
hydrazine sulphate (Meyer and 


MOLLER), A., ii, 317. 

Lard, fat-soluble vitamins in (DANIELS 
and LovcuHiiy), A., i, 648. 

Lauric acid, menthyl ester (BRAUNS), 
A., i, 621. 

a-Laurin, diphenylurethane of (Fiscuer, 
BERGMANN, and BARWIND), A., i, 806. 

Laurylisopropylideneglycerol (FiscHEr, 
BERGMANN, and BARWIND), A., i, 806. 

Lava, oxidation of, by steam (FERGv- 
son), A., ii, 46. 

Lavoisier, editions of the treatise of 
chemistry by (Lusk and Le Gorr), 
A,, ii, 613. 

Lawsone, and its calcium salt and deriva- 
tives (TomMAs!), A., i, 626. 

Lawsonia inermis. See Henna. 

Lead, absorption spectrum of(McLENNAN, 

Young, and Ireton), A., ii, 459. 

spectrum of, in a magnetic field (VAN 
DER Harst), A., ii, 140. 

radio-, atomic weight of (p—E BALLORE), 
A., ii, 375 ; (RicHARDs and SAME- 
sHIMA), A., ii, 434. 

ionisation and resonance potentials of 
(MontER, Foorr, and Stimson), 
A., ii, 524, 

allotropy of (THIEL), A., ii, 492. 

experiments on transmutation of 
(Navuprn), A., ii, 491. 

isotopes, melting points of (LEMBERT), 

A., ii, 216. 
melting points and_ thermoelectric 
= of (RicHarps and 
ALL), A., ii, 622. 

attempted separation of, into isotopes 
by centrifuging (JoLy and Poo eg), 
A., ii, 253. 

disglomeration of (THrIk1), A., ii, 622. 

formation of ‘‘trees” of (THIEL), A., 
ii, 491. 

solubility of tin in, in the solid state 
(PARRAVANO and Scorrecct), A., 
ii, 380. 

molten, 


spontaneous diffusion of 


° (Grou and v. HEvEsy), A., ii, 739. 
equilibrium of sulphur, oxygen, and 
(RemnpDERs), A., ii, 298. 
atoms, intermolecular change of place 
between (v. Hrevesy and ZEcH- 
MEISTER), A., ii, 278, 


SUBJECTS, 


Lead, action of water on (LIVERSEEGE 
and Knapp), A., ii, 253. 
use of, in analytical apparatus, as a 
substitute for platinum (HwTrer), 
A., ii, 189. 
Lead alloys, effect of centrifuging, in the 
liquid state (JoLy and Pooxg), A., 
ii, 253. 
with antimony, estimation of antimony 
in (Brrtraux), A., ii, 710. 
with bismuth (HERoLp), A., ii, 694. 
with mercury, vapour pressures of 
(HILDEBRAND, Foster, and BEEBE), 
A., ii, 286. 
Lead borates (THompson), A., ii, 176. 
chloride, heat of formation of (KRAH- 
MER), A., ii, 288. 
chlorides, equilibrium of chlorine 
with, in solution (Werscorr), A., 
ii, 539. 
chromate, estimation of chromic acid 
in, iodometrically (GROGER), A., ii, 
58. 
chromates (GroécER), A., ii, 313. 
tripotassium hydrogen octafluoride, 
preparation of (MATHERS), A., ii, 


46. 

double haloids of thallium and 
(Bartort), A., ii, 758. 

hydride (Panetu, Fiirru, and Mar- 
SCHALL), A., ii, 42; (PANETH and 
Norrie), A., ii, 758. 

dioxide, estimation of, in litharge, 
colorimetrically (Moncan), A., ii, 
54. 

peroxide, compact (PALMAER), A,, ii, 
113 


Plumbates (ZocueEr), A., ii, 692. 

Lead organic compounds :— 
aryls and aryl alkyls (KrAusE and 

Scumi7z), A., i, 198. 
Lead estimation and separation :— 
estimation of (Evers), A., ii, 557. 
estimation of, electrochemically, with 
potassium ferrocyanide (MULLER), 
A., ii, 54. 

estimation of, spectroscopically, in 
copper (Hriu and Luckey), A., ii, 
193. 

and its oxides, estimation of copper 
and iron in (Harpy), A., ii, 510. 

estimation of, and its separation from 
bismuth (LuFr), A., ii, 197. 

Lead anodes. See Anodes. 

Lead minerals from the wreck of a fire- 
ship (Russet), A., ii, 550. 

Leaves, green, proteins of (OsBORNE, 
WAKEMAN, LEAVENWORTH, and 
Nowan), A., i, 516. 

Lectures delivered before the Chemical 
Society (WALKER), T., 382 ; (McLEN- 
NAN), T., 923 ; (Forsrer), T., 1157. 
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Lecture experiments, to show the forma- 
tion of soluble aluminium phosphate 
(SvanBeEre), A., ii, 28. 

to show the combination of bromine 
with hydrogen and the chlorination 
of magnesium (OHMANN), A., ii, 
683. 

on combustion (Price), A., ii, 305. 

to show the explosive oxidation of 
formaldehyde (VERWoRN), A., ii, 
244. 

with metallic sulphides (WINDER- 
LICH), A., ii, 683. 

to show the formation of vortex rings 
and colloidal sulphur (GUARESCHI), 
A., ii, 27. 

Leucic acid. 

hydroxy-. 
Leucine, ethyl and methyl esters, and 
compounds of the former with glut- 
aminyl and pyrrolidonecarboxy] chlor- 
ides (ABDERHALDEN and SPINNER), 
A., i, 880. 

Leucoanthocyanin (RosENHEIM), A., i, 
467. 

Leucocytes, tryptically digested, absence 
of tryptophan in (Wetss), A., i, 121. 
Levan, formation of, by mould spores 
(N. and L. KoreLorr and WELCOME), 


See isoHexoic acid, a- 


A., i, 689. 
Lichen islandicus, carbohydrates of 
(SALKowsk}), A., i, 703. 


Light, absorption ‘of, and fluorescence 
(Baty), A., ii, 342, 460. 
and the photochemical equivalent 
law (STERN and VotMER), A., ii, 
461. 
by gases (RrBaup), A., ii, 3. 
scattering of, by gases ’ (RAYLEIGH), 
A., ii, 574, 
by dust-free liquids (Martin), A., 
ii, 573. 
biochemical action of (ScHANz), 
213, 214. 
chemical action of (SERNAGIOTTO), 
A,, ii, 4. 
action of, on chlorophyll (WuRMsER), 
A., ii, 462. 
decomposition of lactic acid by (Bav- 
piscH), A., ii, 461. 
polarised, photochemical action of, on 
crystals (PADoA), A., ii, 143. 
ultra-violet, effect ~< on chemical re- 
actions (KAILAN), A., ii, 576. 
Lignin (HAccGLUND), r : S72: 
(Hoénic and Fucus), A., i, 291, 753. 
and its reactions (KiAson), A., i, 148, 
474, 821. 
—_, density of (McLEAN), 


A., ii, 


A., ii, 


a of gases by (McLEAN), A 
ii, 474 
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Lignosulphonie acid, calcium and naph- 
thylamine salts (Kuason), A., i, 
148. 

preparation of a tannic acid from 
(H6nte and Fucus), A., i, 753. 
Lime. See Calcium oxide. 
Lime, milk of, estimation of calcium 
oxide in (LENART), A., ii, 127. 
Linkages, nature of (HocHEDER), A., ii, 
612. 

Lipase in germinated barley (MAEs- 

TRINI), A., i, 278. 

of castor and soja beans, activity of 
(Barton), A., i, 409 

in pulmonary tissue (MAYER and 
Moret), A., i, 649. 

estimation of, in pancreatic juice 
(MavBAy), A., ii, 400. 

Lipochrome of serum (VAN DER BERGH 

and MutEr), A., i, 580. 

Lipoids (FRANKEL ‘and Karka), A., i, 
788. 

unsaturated, of the liver (LEVENE and 
INGVALDSEN), A., i, 788. 
Liquids, physical properties ‘of (HERz), 
A., ii, 287. 
molecular conditions in solutions of 
(Kr6BER), A., ii, 165. 
reproducibility of potentials at junc- 
tions of (LAMB and Larson), A., ii, 
347. 
specific heat of (ZAKRzEWSKI), A., ii, ° 
entropy of (Ewine), A., ii, 412; 
(Porter), A., ii, 528. 
properties of, near the critical point 
(Brunat), A., ii, 414. 
boiling point of (SoEBEL), 
surface tension of (HERZ), 
(KIPLINGER), A., ii, 291. 
volume change produced on mixing 
two (G6rz), A., ii, 583. 
viscosity of (ARRHENIUS), A ., ii, 91. 
viscosity of ay S mixtures of (MEYER 
and Mytivs), A., ii, 590. 
apparatus for reparing rea 
mixtures of (JoL1Bots), A., ii, 107, 
apparatus for extraction of (BRAUER 
and Eserr), A., ii, 305. 
anisotropic wi Born 
StumpF), A., ii, 
dust- wi asia of light by (Mar- 
TIN), A., ii, 573. 

mixed, with constant boiling points 

(ATKINS), T., 218. 

viscosity of (Ecner), A * it, 92; 
(KENDALL and Wricut), A., ii, 
670. 

organic, relation between the physical 
properties of (HERz), A., ii, =. 

a Ky constants of (KLEIN), A 
ii, 74. 


A., ii, 88. 
A., ii, 17 ; 


and 
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Liquids, organic, molecular volumes 
of (KAUFFMANN), A., ii, 16; 
(Lorenz), A., ii, 586. 

surface properties of (HARKINS, 
CLARK, and Roserrts), A., ii, 
357. 
viscosities and densities of (Brna- 
HAM, VAN KLOoosTER, and KLEIN- 
SPEHN), A., i, 302. 
diffusion of, into each other (DuMMER), 
A., ii, 294. 
Lithium arsenite (ScHREINEMAKERS and 
DE Baar), A., ii, 489. 
chloride, free energy of dilution and 
transport numbers of solutions of 
(MacInneEs and BeartTis), A., ii, 
466. 
silicates (VESTERBERG), A., ii, 112. 

Liver, unsaturated lipoids of (LEVENE 
and INGVALDSEN), A., i, 788. 

d-Longifolene, and its salts (SiMoNsEN), 
T., 578. 

Lucerne, extraction of vitamins from 
(STEENBOOK, BouTWELL, SELL, and 
Gross), A., i, 514. 

Luciferin (Dunots), A., i, 345. 

Luminal, detection of, microchemically 
(VAN ITALLIE and VAN DER VEEN), 
A., ii, 200. 

Luminescence of inorganic compounds 
(TrEDE and ScHLEEDE), A., ii, 723. 
Lungs, lipase in tissues of (MAYER and 

More ), A., i, 649. 

Lupines, change in character of the 
nitrogen during germination of (SeRrz), 
A., i, 268. 

Luteolin, tetraethyl ether, salts of (PEr- 
KIN), T., 699. 

Lycorine (GorTER), A., i, 467, 634. 
distribution of, in the Amaryllidacee 

(GorTER), A., i, 800. 

Lysulbic acid, gold number of (Gorrt- 
NER), A., ii, 296. 

Lysine, nutritive value of, for white rats 
(LEwts and Root), A., i, 694. 

d-Lyxonic acid, benzylidene derivative 
and hydrazide of (VAN MARLB), A., i, 
593. 

M. 

Mackerel, Scomber 
japonicus. 

Magnesia. See Magnesium oxide. 

— alba, historical researches on 
(JORISSEN), A., ii, 112. 

Magnesia mixture, stability of (KUHNT), 
A., ii, 637. 

Magnesium, spectra of (McLENNAN, 

Youne, and IrrTon), A., ii, 458. 
reduction spectra of (MEUNIER), A., 
ii, 2. 


Japanese. See 
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Magnesium, light radiations emitted by 
the vapour of, under thermoelectrical 
and chemical excitation (HEMsA- 
LECH), A., ii, 570. 

space grating of (BoHLIN), A., ii, 
215. 


lecture experiment to show the chlori- 
nation of (OHMANN), A., ii, 683. 

precipitation of, as hydroxide with 
ferric hydroxide (ToporEscv), A., 
ii, 450. 

Magnesium chloride and_ sulphate, 
equilibria of sodium chloride and 
sulphate, water, and (BLASDALE), 
A., ii, 237, 

nitride, action of, with carbon mon- 
oxide and dioxide (Ficurer and 
ScuH6 ty), A., ii, 313. 
oxide (magnesia), purification of 
(MEUNIER), A., ii, 33. 
equilibria of, with alumina and 
silica, and with alumina and lime 
(MEIssnER), A., ii, 39. 
ammonium phosphate, detection of, 


micrechemically (KuNz-KRAvse), 
A,, ii, 772. 
potassium sulphato-chromate, pre- 


paration of (Durrour), A., ii, 
433. 


Magnesium organic compounds, action 
of cyanogen and its haloids on 
(GRIGNARD, BELLET, and CourTot), 
A., i, 235. 

action of tellurium on 
CueErcul), A., i, 691. 

indole and pyrrole (FRANKLIN), A., i, 
397. 

Magnesium detection, estimation, and 

separation :— 

detection of (EISgNLOHR), A., ii, 
708. 

estimation of (CANALS), A., ii, 193. 

estimation of, in blood (Dents), A., 
ii, 333. 

estimation of, in saline 
(CANALS), A., ii, 708. 

separation of, from sodium and potass- 
ium (PALKIN), A., ii, 637. 

Magnetic birefraction, relation between 
ultra-violet absorption spectra and 
(Masso. and Faucon), A., ii, 
142. 

susceptibility, influence of molecular 
constitution and temperature on 
(Oxtey), A., ii, 351. 
variation of, during  allotropic 
changes and melting (IsHIWARA), 
A., ii, 582. 
of gases (Sons), A., ii, 222. 
Magnetisation of anhydrous sulphates, 
variation of, with temperature (THEO- 
DORIDEs), A., ii, 730, 


(Giua and 


solutions 
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em, theory of (CABRERA), A., ii, 


of the metalammine compounds 
(RosENBoHM), A., ii, 160. 

Magneton, form of the (IsNaRDI and 

Gans), A., ii, 352. 
moment of inertia of the (Gans), A., 
ii, 222. 

Maize, extraction of vitamins from 
(STEENBOCK, BouTWELL, SELL, and 
Gross), A., i, 515. 

white and yellow, nutritive value of 
(STEENBOCK, BouTWELL, Gross, 
and SEx1), A., i, 274. 
Maleic acid, preparation of (WEIss and 
Downs), A., i, 9, 216. 
gradual change of, into fumarie acid 
(KaILAn), A., i, 9. 
hydrazine salt (CurtTius and Rrcu- 
NITZ), A., i, 187. 
Maleic acid, dibromo-, amide and esters 
of (RucGLI and HARTMANN), A., 


i, 636. 

hydrazide. See 3:6-Diketo-1:2:3:6- 
tetrahydropyridazine, 4:5-di- 
bromo-. 


Maleichydrazidic acid, dibromo-, hydr- 
azine salt (RuGGLI and HARTMANN), 
A., i, 636. 

Maleichydroxamic acid, dibromo-, and 
its sodium salt (RuGcGiiI and Harr- 
MANN), A., i, 637. 

Malic acid, effect ofammonium molybdate 

on the rotation of (DarRMols), A., 
ii, 575. 

ammonium salt, conversion of, into 
the dipeptide of aspartic acid (Ra- 
VENNA and BosINnEui), A., i, 
151. 

Malonic acid, rate of decomposition of 
(HINSHELWoop), T., 156. 

Malonic acids, substituted, ammonium 
salts, action of formaldehyde on (MAn- 
NIcH and KATHER), A., i, 719. 

Malonyl bromide (FLEIScHER, HITTEL, 
and Wo Fr), A., i, 853. 

Maltase, preparation of, from yeast 
(WILLSTATTER, OPPENHEIMER, and 
STEIBELT), A., i, 795. 

Malt germs, constituents of (HAsuHI- 
TANI), A., i, 360. 

Maltose, action of a Bulgarian enzyme 
on (KirTA), A., i, 651. 

Mammary glands, formation of lactose 
in (ROHMANN), A., i, 262. 

Mandelic acid, racemisation of esters 
of (McKenzie and Wrey), T., 
685. 

bismuth salt(VANrINOo and MussGnve), 
A., i, 9 


Manganese, absorption 
(Morr), A., ii, 573. 


spectrum of 
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Manganese, light radiations emitted by 
the vapour of, under the influence 
of thermoelectrical and chemical 
excitation (HEMSALECH), A., ii, 570. 

fluoro-salts of (BELLUCCcT), A., ii, 40. 

Ma ese alloys with aluminium 
CHeusler’s alloys), magnetic pro- 
perties of (v. AUWERS), A., ii, 9. 

with bismuth, with silver, and with 
zine (SIEBE), A., ii, 39. 
with carbon, equilibrium of (Kibo), 
A., ii, 760. 
Manganese bases (manganese ammines) 
(Britz and Hiri), A., ii, 318. 
Manganese compounds, magnetic sus- 
ceptibility of (WisTRAND), A., ii, 
527 

Manganese salts, effect of, on plant 
growth (WEIS; PFEIFFER, SIM- 
MERMACHER, and Rippet), A., i, 
652. 

absorption of, by soils (NorTiN), A., 
i, 588. 

Manganous haloids, ammonia derivatives 
of (Bitz and Hirrice), A., ii, 318. 
Manganese detection, estimation, and 

separation :— 

detection of (HERMANs), A., ii, 129; 
(Denicks), A., ii, 558. 

detection of, microchemically (BRAM- 
MALL), A., ii, 638. 

detection of, in presence of phosphates 
(Wester), A., ii, 774; (ScuMmrp7), 
A., ii, 775. 

detection of, in presence of oxalates or 
phosphates (WESTER), A., ii, 334; 
(Scumipt), A., ii, 389. ‘ 

estimation of (WxEsTER), A., ii, 451, 
558 ; (ReErnau and Minor), A., ii, 
558. 

estimation of, gravimetrically, in iron 
and manganese ores (BALLOT), A., 
ii, 334. 

estimation of, volumetrically (NicoL- 
ARDOT, R£GLADE, and GELOSO), 
A., ii, 334. 

separation of, from chromium (HER- 
SCHKOWITSCH), A., ii, 452. 

separation of, from iron (ARCHIBALD 
and Furron), A., ii, 512. 

Mannitol, physical properties of, and its 
aqueous solutions (BRAHAM), A., i, 
12. 

vapour pressure of solutions of (FRaA- 
zER, LOVELACE, and RocErs), A., 
ii, 666. 

oxidation of, by nitrous fumes (Vo- 
TOCEK and Krauvz), A., i, 144. 

d-Mannitol, inactivation of (EHRLICH), 

A., i, 594. 

hexa-p-bromobenzoate (OpEN), A., i, 
248. 
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Mannobiose, biochemical synthesis of 
(BourquELot and HeErissgEy), A., i, 
291. 

Mannoheptitols, optical properties of 
(Wuerry), A., i, 595. 

a wee gh acid, derivatives of (VAN 
Marte), A., i, 592. 

d-Mannose-m- -‘tolylhydrazone (VAN DER 
Haar), A., i, 290 

Manometer for vacuum distillation 
(CLARK), A., ii, 368. 

Manures, organic, plant growth- — 
ing substances in (MockEr1nGe), A., 
i, 704. 

Maple, silver. See Acer saccharinum. 

Margaric acid, ene esters 
(JUDEFIND and Rep), A., i, 481. 

Margaric acid, hydroxy-, ‘and its cal- 
cium salt (Lire and KovdAcs ; 
and Casimir), A., i, 141. 

Margosic acid, structure, ong and 
derivatives of (CuATTERJEE), A me 
591. 

Marine animals. See Animals. 

Marsh mallow. See Althea. 

Marsh marigold. See Caltha palustris. 

Mass action, law of, application of, to 
strong electrolytes (PARTINGTON), A., 
ii, 151; (Dawson; Guosn), A., ii, 
152. 

Matter, structure of, and the quantum 
theory (Lorine), A., ii, 365, 482. 

Melanin, preparation and properties of 

(SaLKowsk]), A., i, 572. 
formation of (VERNE), A , i, 626. 
and its relation to adrenaline (BRAHN 
and ScHMIDTMANN), A., i, 578. 

Melanins, heats of combustion of (v. 
Hoerrt), A., i, 686, 773. 

Melanuria, effect of pyrrole in (Sac- 
cARDI), A., i, 203, 790. 

Melezitose, occurrence of, in 

(Hupson and SHERWOOD), 
369. 
—rr of (WHERRY), A., i, 


honey 


A. 1, 


Metilotue, glucoside from, which' yields 
coumarin (BouRQUELOT and Héris- 


sEY), A., i, 586. 

Melissyl alcohol, formulaand derivatives 
of (HEIDUSCHKA and GAREIs), A., i, 
134. 

Melittis melissophyllum, coumarin in the 
leaves of (GufRIN and Goris), A 
468. 

Mellitic acid, ene of (LoRENz and 
HaAvusMANN), A., i, 440 

Melolontha vulgaris, constituents of 
(AcKERMANN), A., i, 704. 

Melting points, relation between atomic 
number and volume and (Ono), A., 
ii, 680. 


» i, 


Lipp | 
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Melting points, influence of size of 

particles on (MEISSNER), A., ii, 283. 

relation between transition tempera- 
tures and (NarsuTt), A., ii, 530. 

relation between, and thickness of a 
crystal lamella (TAMMANN), A., ii, 
283. 

aggregation of molecules at (FIELD- 
ING), A., ii, 732. 

of metals (GUERTLER and PYrRANt), 
A., ii, 224. 

Melting-point curves, estimation of im- 
purities by means of (WHITE), A., ii, 
529. 

— -point determinations 

Foore), A., ii, 665. 
correction of temperature in (FRAN- 
cols), A., ii, 529. 
apparatus for (DENNIs), A., ii, 353. 
of hygroscopic substances, apparatus 
for (BACKER), A., ii, 86. 
Membranes, effect of hydrogen-ion con- 
centration on the charge of (LOEB), 
A., ii, 477. 
collodion, reversal of the sign of the 
charge of, by tervalent cations 
(Logs), A., ii, 602. 
modified, osmotic 
(Logs), A., ii, 234. 
emulsion. See Emulsion. 
gold-beater’s skin, osmosis with (BAR- 
TELL and Maptson), A., ii, 595. 

Membrane filters, use of, in quantitative 
analysis (Moser and Kirrt), A., ii, 
630. 

Memorial lecture, Emil Fischer (Fors- 
TER), T., 1157. 

A‘®-m-Menthadiene. See 1-Methyl-3- 
isopropyl-A**-cyclohexadiene. 

d- and /-Menthol, and their salts (PAo- 
L1n}), A., i, 171. 

Menthoneanil (RrDDELIEN and MeEyy), 
A., i, 315. 

Menthone-p-anisil 
Meyn), A., i, 315. 

Menthone-p-toluil 
Meyy), A., i, 315. 

Menthylxanthic acid, cobalt salts (Dr- 
LEPINE and CompIn), A., i, 522. 

Mercaptan, Zeise’s, history of (DriEr- 
GART), A., i, 137; (ZEISE), A., i, 
471. 

Mercurialis perennis, saponins in (GON- 
NERMANN), A., i, 131. 

Mercury, preparation of hydrosols of 

(NorDiunD), A., ii, 376. 

colloidal, preparation of (GuTBIER and 
Weiss), A., ii, 36. 

vapour, ionisation potential of (FounD ; 
Hess), A., ii, 661. 

vapour pressures of, at high tempera- 
tures (MENzrgs), A., ii, 11. 


(DANA 


behaviour of 


(REDDELIEN and 


(REDDELIEN' and 


INDEX OF SUBJECTS, 


Mercury, measurements of the volume | Mercury organic compounds, with 
of the meniscus of (Pazacios), A * ae “% asparagine (BERNARDI), 
ii, 305. ye 
effect of fatty acids on the interfacial with tna ethers (MANCHoT and 
tension of paraffin oil and (BHar- BéssENECKER), A., i, 780. 
NAGAR and GARNER), A., ii, 472. gb i 
thythmic catalysis of, and hydrogen (KHARASCH and Piccarp), A., i, 779. 
peroxide (OKAYA), A., ii, 365. Mercury di-5-bromo- -2-dimethylamino- 
ene alloys —— constitution phenyl (WHITMORE), A., i, 119. 
of (Mayr), A., ii, 314. Mercury o-nitrophenylmercaptide 


interaction of mixed salt oe 
with (WELLS and SmirTn), A., ii, 
361. 
with the alkali metals, preparation 
of (FRANK and WITHROW), A., ii, 
350. 
with cadmium, with lead, and with 
tin, vapour pressures of (HILDE- 
BRAND, FosTer, and BeErse), A., 
ii, 286. 
with sodium, preparation of, in flakes 
(HirscHFELDER and Hart), A,, 
ii, 374. 
decomposition of, by water, in 
presence of other metals (MULLER 
and RriEpEL), A., ii, 312. 
with thallium, physical properties of 
(RicHarps and DANIELs), A., ii, 
34. 
Mercuric salts, precipitation of, by 


hydrogen sulphide (JouiBo1s and 
Bouvier), A., ii, 494. 
chloride, volumetric estimation of 


(SassE), A., ii, 128. 
iodide, colourless form of (TAm- 
MANN), A., ii, 315. 
antimonyoxyiodide 
A., ii, 487. 
oxide, solubility of, in sodium 
hydroxide solutions (Fusrya), A 
ii, 315. 
sulphide, fusion of (Tr=pE and 
ScHLEEDR), A., ii, 757. 
Mercurous chloride, dissociable form 
of (GAMBIER), A., ii, 691. 
(calomel), action of, with anti- 
pytine (PADERI), A., i, 94. 
electrode. See Electrode. 
Mercury —, compounds (WHIT- 
MORE), A., i, 118; nae 
ScurRaAvUTH, and Lresx), A » & Sas 
(LecHEr), A., i, 456; (Mancuor, 
BossENECKER, and MAHRLEIN), A 
i, 905. 
from the oxidation of hydrazines by 
mercuric oxide (Diets and UTHE- 
MANN), A., i, 477. 
with carbon monoxide and — 
constitution of (MancHorT), A., i, 
519. 
with ethylene (Mancuot and Ki), 
A., i, 720. 


(VoURNAZzOs), 


(LECHER), A., i, 433 
Mercurie cyanide, action of, on metal- 
lic salts (Gupra), T., 67. 
action of cobalt and nickel salts 
with (SCAGLIARINI and Bo- 
NINI), A., i, 720. 
compounds of, with complex 
metallic cyanides(STROMHOLM), 
A., i, 18. 
antimonyiodocyanides 
zos), A., ii, 437. 
oxycyanide (JoNEs), A., i, 601. 

Mercuri-4-aminobenzoic acid, 3- 
chloro-, ethyl ester, and 3-hydroxy-, 
anhydride (ScHOELLER, SCHRAUTH, 
and LeIsg), A., i, 121. 

Mercurianiline, p-nitroso-o-chloro- 
(KuarascH and Piccarp), A., i, 
779. 

Mercuribenzoic _ acid, o-chloro-, 
methyl ester(SCHOELLER,SCHRAUTH, 
and Hverer), A., i, 455. 

Mercuribenzoyl chloride, 0-chloro- 
(Sacus), A., i, 905. 

Mercuridi-p-aminobenzoic acid, methyl 
ester (SCHORLLER, SCHRAUTH, and 
HUETER), A., i, 456. 

Mercuridianthranilic acid, methyl 
ester ee ScuRavrH, and 
HvErTER), A., i, 456. 

Mercuridi-o-benzoic acid, methyl ester 
(SCHOELLER, ScHRAUTH, and 
Hveter), A., i, 456. 

Mercuridiphenylamine, ¢etrachloro- 
and dinitro-2:2’:3-trichloro- (KHAR- 
ASCH and Piccarp), A., i, 779. 

Mercuridisalicylic acid, ethyl and 
methyl esters (ScHOELLER, 
ScnravutH, and HUvuETER), A., i, 
456. 

8:3’-Mercurimercazine (KHARASCH 
and PiccarD), A., i, 779. 

Mercuriphenol, p-nitroso-o-chloro- 
(KuarascH and Piccarp), A., i, 
779. 

Mercurisalicylic acid, m-chloro-, 
methyl ester (SCHOELLER,SCHRAUTH, 
and HuErer), A., i, 456. 

Mercurisulpho-m-cresotic acid (Sac- 
CHARIN-FABRIK AKTIEN-GESELL- 
SCHAFT VORM. FAHLBERG, List & 
Co.), A., i, 673. 


(VouRNA- 
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Mercury :— 

Mercurisulphosalicylic acid (Sac- 
CHARIN-FABRIK AKTIEN-GESELL- 
SCHAFT VORM. FAHLBERG, List & 
Co.), A., i, 673. 

Mercurithiobenzoic acid, o-chloro-, 
ethyl ester (Sacns), A., i, 905. 

Mercury detection and estimation :— 

detection of, microchemically (DEN- 
1cks), A., ii, 128. 

estimation of (GorpoN), A., ii, 194; 
(Bourton and Dvuscuak), A., ii, 
450. 

estimation of, by Gliickmann’s 
method (ABELMANN), A., ii, 333. 

estimation of, in organic compounds 
(BIrLMANN), A., ii, 1381; (FRran- 
gois), A., ii, 269, 558; (W6BER), 
A., ii, 333. 

estimation of, in urine (Fare), A., 
ii, 638; (AUTENRIETH and Mon- 
TIGNY), A., ii, 773. 

estimation of, volumetrically, in 


presence of iron and vanadium 
(Hinarp), A., ii, 773. 
Mesitonic acid semicarbazcne (Tolvon- 
EN), A., i, 50. 
5-Mesitoylvaleric acid (Borscue), A., i, 
25 


Mesitylacetic acid, aa-dibromo- (Bucn- 
NER and SCHOTTENHAMMER), A., i, 
550. 

Mesitylene, action of ethyl diazoacetate 
with (BUCHNER and ScCHOTTENBAM- 
MER), A., i, 549. 

Mesitylenesulphonic acid, preparation of, 
and diamino- and dinitro-, and their 
salts and derivatives (GrBson), T., 
949. 

Mesityl oxide, keto-glycol derived from 
(PasturgEavU and Launay), A., i, 217. 

Mesityloxidoxalic acid, isomeric forms 
of, and its esters (DIECKMANN), A., i, 
813. 

Mesothorium, concentration of, by frac- 
tional crystallisation (NIERMAN), A., 
ii, 408. 

Metabolism, effect of injection of 

radium on (TueEIs and Baae), A., 
i, 457. 

intermediate, active enzymes of 
(THUNBERG), A., i, 784. 

of caleium and phosphorus in relation 
to milk secretion (Mrics, BLATHER- 
wick, and Cary), A., i, 203. 

of carbohydrates (HEWITT 
Prype), A., i, 508, 648. 

fat, effect of cholesterol on (HuEck 
and WACKER), A., i, 785. 

nitrogen, influence of proteinogenic 
amines on, in dogs with the thyroid 
removed (ABELIN), A., i, 264. 


and 
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Metabolism, nuclein (Rorner), A., i, 
784; (THANNHAUSER), A., i, 895; 
(THANNHAUSER and OzoNniczER), 
A., ii, 715. 

sulphur (Lewis), A., i, 648. 

Metacetaldehyde, pyrogenic decomposi- 

tion of (PEYrRAL), A., i, 217. 

Metacholesterol, preparation of (LirF- 

SCHU1z), A., i, 546, 
properties and reactions of (WINDAUS 
and Lipsrs), A., i, 675. 
Metal ammines, magnetism of (ROsEN- 
BOHM), A., ii, 160, 
dissociation pressure of (Bitz and 
Hitrice), A., ii, 293, 318. 
Metallic chlorides, preparation of, by 
primed reactions (BERGER), A., 
ii, 490. 
freezing-point curves of mixtures of 
(LANTSBERRY and Pager), A,, ii, 
250. 
cyanides, complex, compounds of, 
with mercuric cyanide (STROMHOLM), 
A., i, 18. 
haloids, compounds of, with trimethyl- 
sulphine haloids (BLATTLER), A., i, 
522. 
hydrosols, physico-chemical analysis 
of(Pauvti), A., ii, 168; (Zs1cmMonpy), 
A., ii, 236. 
periodides, compounds of ethyl and 
methyl oxalates, and of carbonyl 
compounds with (SKRABAL and 
Fracu), A., i, 527 ; (CLover), A., 
i, 528. 
oxides, hydrous (WEISER), A., ii, 760. 
decomposition of, on heating with 
barium peroxide (HEDVALL and 
v. ZWEIGBERGK), A., ii, 35. 
salts, photoelectric investigations with 
solutions of (SwENssoN), A., ii, 
409. 
electrical conductivity of, and of 
their mixtures (KrTzER), A., ii, 
217 ; (SANDONNINI), A., ii, 525. 
solid, electrical conductivity of 
(TuBANDT and Eccerrt), A., ii, 
279. 
electrical conductivity of, in solid 
and fused states (GHosn), T., 823. 
conductivity and ionisation of iso- 
hydric solutions of mixtures of 
>, eemlna A., ii, 231. 
dissociation pressure of hydrates of 
(Mrnzigs), A., ii, 738. 
surface tension of solutions of 
(StocKER), A., ii, 593. 
solubility of, in alkali hydroxides 
(BronstTED), A., ii, 536. 
absorption coetticients of solutions of 
(Huxtsurtand Hutcuinson), A., 
ii, 208. 
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Metallic salts, of sparingly soluble bases, 
hydrolysis of (VESTERBERG), A., 
ii, 113. 
of inorganic and organic acids, con- 
ductivity and viscosity of solu- 
tions of, in formamide (Davis 
and Jounson), A.,- ii, 218. 
colour of (SH1BaTA), A., ii, 141. 
interaction of liquid amalgams with 
mixed solutions of (WELLs and 
SmitH), A., ii, 361. 
additive compounds of glycine 
with (Kine and PALMER), A., i, 
823. 
action of mercuric 
(Gupta), T., 67. 
binary, solution of, in weakly ionis- 
ing solvents (WALDEN), A., ii, 
600. 
complex, oxydase-like action of 
(Y. and K. Surpata), A., ii, 692. 
sulphates, anhydrous, variation of the 
magnetisation of, with temperature 
(THEODORIDES), A., ii, 730. 
sulphides, coagulation of hydrosols of 
(MUKHERJEE), T., 350. 
well-known experiments with (W1N- 
DERLICH), A., ii, 683. 
Metals, atomic structure of, in solid 
solution (Fr1Lp), A., ii, 111. 
structure of, in relation to their 
properties (HABER), A., ii, 424. 
allotropy and metastability of (CoHEN 
and MOESVELD), A.,ii,611; (CoHEN 
and Bruins), A., ii, 620. 
absorption spectra of, in different 
series of their salts (ALBUQUERQUE), 
A., ii, 141. 
spectra of, in high vacua (CARTER 
and Kine), A., ii, 458. 
of high melting point, are spectra of 
(pE GRAMONT), A., ii, 70. 
contact potentials and dielectric 
capacities of (Lewis), T., 623. 
electromotive behaviour of non-metals 
and (Smits), A., ii, 105. 
influence of temperature on overvolt- 
age of (RipEAL), A., ii, 220. 
relation between the electrical poten- 
tial of, and the specific inductive 
capacity of electrolytes in which 
they are placed (ULREy), A., ii, 
75. 


cyanide on 


thermal conductivity of, during fusion 
(Konno), A., ii, 223. 
pure, thermoelectric power of (PELA- 
BON), A., ii, 578. 
melting points of (GUERTLER and 
PrranI), A., ii, 224. 
disglomeration of (TH1EL), A., ii, 622. 
surface colours of (TAMMANN), A., ii, 
248, 
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Metals, occlusion of hydrogen and 
oxygen by (NEwBERY, HARDING, 
and SmirH), A., ii, 78. 

corrosion of, by acids (WatTTs and 
Wuiprte), A., ii, 153. 
joints between glass and (McKELvy 
and TAYLor), A., ii, 541. 
colloidal. See Colloidal metals. 
ferromagnetic. See Ferromagnetic. 
h@avy, frequency limits of absorption 
of (DE Brociig), A., ii, 208. 
optical properties of complex com- 
pounds of (Lirscuitz and RosEen- 
BOHM), A., ii, 208. 
acidimetric estimation of the salts 
of (KoLTHOFF), A., ii, 709. 
passive, surface films in, resembling 
organic growths (LILLIE), A., il, 
220. 
of Group IV., precipitation of (KoxtT- 
HOFF), A., ii, 708 
qualitative analysis of (DE Pauw), 
A., ii, 451. 
estimation of, electrolytically (FRan- 
gots), A., ii, 127. 
estimation of gases in (RypEr), A., ii, 
192, 

Metal tubes, stability of, towards water 
vapour at high temperatures (ASKEN- 
Asy), A., ii, 760. 

— acid. See Aniline-m-sulphonic 
acid. 

Metastability and allotropy (CoHEN 
and MOogSvVELD), A., ii, 611, 622; 
(CoHEN and Bruins), A., ii, 620, 625. 

Metastannic acid. See under Tin. 

Meteoric iron, tubular rust formation in 
(ENDELL), A., ii, 448. 

from Yenberrie, Australia (MINGAYE), 
A., ii, 443. 

Meteorite, Cumberland Falls (MILLER 
and Perer), A., ii, 47; (MERRILL 
and SHANNON), A., ii, 500. 

the Richardton (QUIRKE), A., ii, 262. 

Methemoglobin, absorption of light by 

(HAri), A., ii, 460. 
estimation of, in blood (STapre), A., 
ii, 339 ; (McELLRoy), A., ii, 648. 

Methane, refraction and dispersion of 
(C. and M. Curnsertson), A., ii, 
341. 

latent heat of vaporisation of (Sar- 
TERLY and PATTERSON), A., ii, 
469. 

equilibrium in the system, nitrogen 
and (McTaccart and EpWwarps), 
A., ii, 478. 

combustion of, in mixtures of gases 
(WINTER), A., i, 805. 

ignition of mixtures of air and (Mason 
and WHEELER), T., 36, 1227; 
(WHEELER), T., 903. 


ii. 996 INDEX OF 
Methane, propagation of flame in mix- 
tures of oxygen, nitrogen, and (Pay- 
MAN), T., 48. 
oxidation of (BAILEY), A., i, 213. 
action of chlorine with, under oe 
influence of light (Wursron), T x 
183. 
estimation of, in gaseous mixtures 
(SCHMIT-JENSEN), A., ii, 267. 
Methane, chloro-derivatives, antis#tic 
action of (SALKowsk!), A., i, 
794. 
hemolytic action of (PLirz), A., i, 
80. 


tetranitro- (ScHMIDT and FiscHER), 
A., i, 726, 727. 
preparation and any of (ORTON 
and McKie), 294 
explosive combustion of toluene and 
(ScHENCR), A., ii, 483. 
effect of reducing agents on, and a 
rapid method of its estimation 
(BAILLIE, Macpetu, and Max- 
WELL), T., 880. 
Methanetetracarboxylic acid, true —_ 
r-! — supposed (Bozprker), A o> i, 


cs Meihionatodathylenediamineeob-_ 
altic salts (Price and Durr), T., 
1073. 


B-Methoxy-a oc. (SpATH and 
Soset), A., i, 726. 
4- Bn eee a 


1-bromo- 

(Frizgs and ScuiRMANN), A., i, 
168. 

4-Methoxy-l-anthraquinonyl methyl 
sulphide (Frizs and ScutRMANN), 
A., i, 168. 

3- -Methoxy- 9-anthrone, 2- mg 
(BistRYZOKI and ZEN-RUFFINEN), A 
i, 437. 

o-Methoxybenzaldoxime, 5-bromo-, and 
its hydrochloride and acetyl derivative 
(WEeNTWoRTH and Brapy), T., 
1043. 

Methoxybenzanthrone, 
(Perkin), T., 698. 

Methoxybenzeneazohydrocupreines 
ee and JACOBs), 
176 

4-Methoxybenzonitrile, 2-hydroxy- 
(KARRER, REBMANN, and ZELLER), 
A., i, 390. 

p-Methoxybenzoyl bromide (ADAMS and 
Unicn), A., i, 387. 

See e (JAEGER), 

9-0- and-p. Methoxybenzylidenefluorenes, 
2:7-dibromo- (SigeuiTz), A., i, 
606. 

Methoxycarbamide wa OHLEN- 


and its salts 


A., i, 


porF, and ZANDER), A., i, 718. 
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3-Methoxycoumarin, 5:7- ey 
(WILLSTATTER and ZECHMEISTER), A. 
i, 561. 

3’-Methoxydiphenylmethane-2-carboxy- 
lic acid, 4’-hydroxy-, and its silver 
salt (BisTRYzCKI and ZEN-RUFFINEN), 
A., i, 437. 

Methoxyethoxybenzeneazohydrocupre- 
ines (HEIDELBERGER and Jacoss), 
A., i, 176. 

m-Methoxy-p-ethylcarbonatobenzalde- 
hyde (oseNMUND and DornsaFt), 
A., i, 58. 

NN’-8-Methoxyethylidenebis-o-nitro- 
aniline, 88-dichloro- (WHEELER and 
Smith), A., i, 94. 

5-Methoxy-2- ~ethyltetrahydrofuran 
(Hetrericn), A., i, 12. 

¢-Methoxyhexan-8- ol (HELFERICH), A 
i, 11. 

7-Methoxyisatin, 4-chloro- (Gricy), A., 
i, 682. 

o-Methoxy-2-methyl-a-anilinoethyl- 
benzene (JAEGER), A., i, 835. 

o-Methoxy-m-methylbenzylideneaniline 
(JAEGER), A., i, 8% 

o-Methoxy-8-methylcinnamic acids, 
stereoisomeric, methyl esters (SroER- 
MER and SANDOW), A., i, 613. 

Methoxymethylcoumarone, hydroxy- 
— GLATTFELDER, and WIp- 
MER), A., i, 629. 

5-Methoxy-2-methylcoumarone-4-acry- 
lic acid, and its methyl ester 
— GLATTFELDER, and WIp- 
MER), A., i, 628. 

Methoxymethylcoumaronecarboxylic 
acid, hydroxy-, and its ethyl ester 
(Kanne, GLATTFELDER, and WIDp- 
MER), A., i, 629. 

B- — (-methyl-A*-heptene(HELrE- 
RICH), A., i, 11 

4-Methoxynaphthalene, 1-amino-, acety] 
derivative (MADINAVEITIA), A., i, 581. 

2-Methoxynaphthamide (KARRER, "Res- 
MANN, and ZELLER), A., i, 390. 

8- -Methoxy- -a8-naphthinol- 1-one, 3-hydr- 
oxy-, ret ether (RUHEMANN and 
Levy), A., i, 326. 

2-Methoxynaphthonitrile 
REBMANN, and ZELLER), A., i, 390. 

8-4-Methoxy-l-naphthylacrylic acid, 
and 8-chloro-, ethyl esters (RUHEMANN 
and Levy), A., i, 325. 

4-Methoxy-a-naphthyl 
ketone hydrochloride 
VEITIA), A., i, 236. 

1-Methoxy-4-naphthylearbinol (Mapr- 
NAVEITIA), A,, i, 160 

4-Methoxy-a-naphthyl chloromethyl 
ketone (MADINAVEITIA and PuyA.), 
A., i, 161. 


(KARRER, 


aminomethyl 
(MapINna- 
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a ol te 
(RUHEMANN and Levy), A., i, 326. 
a-Methoxy-a-naphthylethane, 8-br re 
and its salts (MADINAVEITIA), A., i, 

235. 

B- -Methoxy-ca- -naphthylethylmethylam- 
ine (MapinaveEiria), A., i, 580. 

4-Methoxy-1-naphthyl methyl ketone 
(RuHEMANN and Levy), A. i, 
326. 

4-Methoxynaphthylphthaloylic acid, and 
its salts aud dervatives (SUHULEN- 
BERG), A., i, 742. 

4-Methoxy-l-naphthylpropiolic _ acid, 
and its esters (RUHKMANN and Levy), 
A. = * 325. 

B- -4-Methoxy- l-naphthylpropionic acid, 
and a@8-dibromo-, silver salt aud otal 
esters of (RUHEMANN and Levy), A 
i, 325. 

2-Methoxyphenoxyacetic acid, 4- and 
5-iodo-, and their salts (MAMELI, GAM- 
BETTA, and Rimint), A., i, 484. 


p-Methoxyphenyl p-nitrebenzyl ether | 


(PowkeLL and Apams), A., i, 382. 

o-Methoxyphenylaminocamphor (B. K. 
and D. Sincu, Durr, and G. Srnen), 
T., 985. 

3-Methoxyphenylarsinic acid, 4- 
hydroxy-, and  5-nitro-4-hydroxy- 
(FARGHER), T., 872. 

4-Methoxyphenylarsinic acid, 3-amino-, 
3-hydroxy-, 3-nitro-, and 5-nitro-3- 
hydroxy-, and their derivatives 
(FARGHER), T., 868, 

p- Methoxyphenylbutylene | ecw: 
methylene ether (Prins), A., i, 42. 
a-Methoxy-a-phenylethane, "'g-bromo- 

(MapDINAVEITIA), A., i, 235. 

B-p- Methoxyphenylethyl alcohol (ALT- 
wece), A., i, 160. 

B- -Methoxy-8-phenylethylmethylamine 
(MapINAVEITIA), A,, i, 581. 

p- Methoxyphenylglycidic acid, ethyl 
ester (ROSENMUND and DornsarFt), 
A., i, 56. 

3-m-Methoxyphenylmeconine, 3-p-hydr- 
oxy- (Bisrryzckt and ZEN-RvuF- 
FINEN), A., i, 438. 

3-m-Methoxyphenylphthalide, 3-p-hydr- 
oxy-, and its acetyl derivative 
(BistryzcKI and ZEN-RUFFINEN), 
A., i, 487. 
8-p-Methoxyphenylpropionic acid, a- 
amino-8-hydroxy- (RosENMUND and 
Dornsart), A., i, 57. 
a-amino-8:4-dihydroxy- (Ros—ENMUND 
and DornsarFt), A., i, 58. 

w-Methoxyresacetophenone, and its p- 
nitrophenylhydrazone, and 2:4:6-tri- 
hydroxy- (SLATER and SreruHEn), T: 
312, 
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4-Methoxysalicylic acid, tetra-acetyl- 
glucose ester (KARRER and WEID- 
MANN), A., i, 395. 
a-p-Methoxystyrene B-chloro- 
and SosEt), A., i, 725 
Methoxytetrahydrodeoxycodeine, and its 
methivdide (FrEUND, MELBER, and 
ScuLesiNnGER), A., i, 759. 
B-3-Methoxy-p-tolylethyl alcohol (Att- 
WEGG), A., i, 160. 
-Methoxyvaleraldehyde (HELFERICH), 
A., i, 11. 
8-Methoxyxanthone, 2-3:dihydroxy-, 
preparation of (DEAN and NIEREN- 
STEIN), T., 803. 
Methyl alcohol, preparation of, from 
alkyl formates (CHRISTIANSEN), A., 
i, 2. 
synthesis of, from methyl chloride 
(WuiIsTon), T., 183. 
dielectric constant of (FALCKENBERG), 
A., ii, 216. 
in products of sugar fermentation 
(v. Lippmann), A., i, 796. 
action of, on  sulphuryl —— 
(LEVAILLANT and Simon), A., i, 


(SpATH 


esters, sulphochromic combustion of 
(Guyot and Simon), A., i, 285. 

distinction between ethyl alcohol and 
(Pannwitz), A., ii, 62; (SaBa- 
LiTscHKA), A., ii, 271. 

detection of Sa A., ii, 562; 
(AUTENRIETH), A., ii, 776. 

detection of, in ethyl alcohol (Po- 
LINSK1), A., ii, 130. 

estimation of (HEIDUSCHKA and 
Wotr), rs ii, 315; (SCHRYVER and 
Woop), A., ii, 393. 

Methyl bromide and chloride, preps ra- 
tion of (Boutin and S1moy), A., i, 
281. 

carbonates, chloro-, preparation and 
properties of (KLING, FLORENTIN, 
and Jacos), A., i, 218, 805; (Gria- 
NARD, Rivat, and Urparn), A., i, 
591. 

chloride, conversion of, into methyl 
alcohol and methyl acetate {WHIs- 
ron), T., 183. 

ether, monochloro-, syntheses by 
means of (SIMONSEN), T., 564. 

fluoride, pegeaine of (MoEs and 
Batugcas), A , i, 283. 

nitrite, preparation of (SLATER), T 
588 


sulphate, preparation of (DURRANS), 
A., i, 213 
photochemical chlorination of (VoL- 


MAR), A., i, 661. 
action of, on alkali phosphates 
(BaILxy), A., i, 418. 
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Methyl sulphate, action of water on 
(BouLIn and Simon), A., i, 285. 
telluride (VERNON), T., 892. 
Methylacetoacetic acid, o-nitrobenzoyl 
derivative, — gh ester (Vv. AUWERS 
and Déxsperc), A » i, 640. 
a-Methyladipic acid, “glycyl ester (FAR- 
BENFABRIKEN VORM. F, BAYER & Co.), 
A., i, 420. 
Methylallylaniline N-oxide, and _ its 
picrate (MEISENHEIMER), A., i, 35. 
1-Methyl-1-allylcyclohexan-2-one, 
benzylidene derivative (ConNUBERT), 
A., i, 485. 
Methylamidosulphonic acid, potassium 
nao (TrauBE and WotrFr), A., i, 
16 
Methylamine, preparation of, from am- 
monium methyl sulphate (Denna 
and KNAPP), , 236. 
2-Methyl-4-(2’- -amino-5’-bromophenyl)- 
5-glyoxalone, and its salts and benzyl- 
idene derivative (FARGHER), T., 678. 
4-Methylamino-n-butylbenzene (REILLY 
and HickinBottom), T., 131. 
»-B-Methylaminoethylaminobenzoic 
acid, butyl ester (ALTWEGG and 
LANDRIVON), A., i, 483. 
8-Methylamino-a-hydroxy-8-phenyl- 
propionic acid (KNoor), A., i, 161. 
8-Methylamino-a-methoxy-a-naphthyl- 
ethane (MADINAVEITIA), A., i, 235. 
8-Methylamino-a-methoxy-a-phenyl- 
ethane, and its salts (MADINAVEITIA), 
A., i, 285. 
a-Methylamino-a-phenylacetic 
(Knoop), A., i, 161. 
4-Methylaminoisophthalic acid, 
and esters of (Tavs), A., i, 738. 
3-Methyl-2-isoamylfuran (AsANo), A., i, 
495. 
N-Methyl-8-amyloxyeth 
ray BRAUN an 
A., i, 729. 
Methylaniline cadmichloride and co- 
baltochloride (REILLY and HicKIN- 
Bottom), T., 130. 
methylstannichloride (Drucg), A., i, 
426. 
and p-chloro- ss = of (MEISEN- 
HEIMER), A., i, 36 
Methylaniline, me bromo-p-nitroso-, and 
its hydrochloride (KHaRAscH and 
Piccarp), A., i, 779. 
2:4:5-trinitro- (SwANN), T., 3. 
1-Methylanilino-2:5-diethylpyrrole 
(Braise), A., i, 568. 
a-Methylanilino-y-dimethylamino‘so- 
propyl alcohol (FourNEavu and Ra- 
NEDO), A., i, 672. 
m-Methyl-a-anilinoethylbenzene, o- 
hydroxy- (JARGER), A., i, 835. 


acid 


salts 


laniline, and 
KIRSCHBAUM), 
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8-Methylanilinoethylmalonic acid, ethyl 
ester (V. Braun and KrrscHBAuUM), 
A,, i, 29. 

4(5)-Methy1-5(4)-anilinomethylglyoxal- 
ine, and its derivatives (GERNGROSS), 
A., i, 182. 

N-Methylmesoanthramine, and its hydro- 
chloride (MEYER and Scu.LoéssEr), A., 
i, 747. 

Meth Samson, me methyl ether (MeYER 

ScHLoéssErR), A., 1, 747. 

Meth iamaneeoen tetrahydroxy-, 
and its isomeride and _ tetra-acetyl 
derivatives (SkEL), A., i, 68. 

3-Methylanthraquinone, 4-amino-1- 
hydroxy-, and 4-chloro-l-hydroxy- 
(ULLMANN and Scumipt), A., i, 53. 

Methylanthrone, w-9-dibromo- (MEYER 
and ScHLOssER), A., i, 747. 

3-Methyl-9-anthrone, 2-hydroxy- (Bis- 
TRYZCKI and ZEN-RUFFINEN), A., i, 
437. 

Methylbenzamide-o-sulphonic acid, and 
its salts (TAVERNE), A., i, 612. 

4-Methylbenzil (Weiss), A., i, 555. 

Methylbenzophenanthrazines, chloro- 
(MorGAN and Drew), T., 789. 

8-Methylbenzopyran (Rinprusz, GIN- 
NINGS, and Harnack), A,, ii, 395. 

at pete er (Vv. 
Braun and KrrscuspaumM), A., i, 29. 

4-Methylbenzylideneaniline, 2: rt -di- 
chloro- (MAYER and Levis), A., i, 
$2. 

9-Methylbenzylidenefluorenes, and 2:7- 
dibromo- (Srreiirz), A., i, 27, 606. 

o- and p-Methylbenzylidene-o- and -p- 
methylbenzylamines (MicNonAc), A 
i, 609. 

m-Methylbenzylmalonic acid, diazide 
and hydrazides of, and their deriva- 
tives (Currius and MARANGOLO), 
A., i, 187. 

Methyl-8-bromopropylaniline, and its 
salts (v. Braun and KirscHBavmM), 
A., i, 30. 

B-Methylbutane, a-, A-, ¥-, 
chloro- (AscHAN), A., i, 277. 

B- and 5-Methylbutyl acetates (AscHAN), 
A., i, 277. 

= alcohol (AscHAN), A., i, 
278. 


and 5- 


Methyl-n-butylaniline, and its salts 
a pe (REILLY and HIcKIN- 
BOTTOM), T., 130. 
B-Methyl-y- butylheptane- By-diol(MrEr- 
WEIN and SCHWEINHEIM), A., i, 4. 
-Methyl-y-butylheptan-8-one, and its 
semicarbazone } we a ee and 
ScHWEINHEIM), A., i, 4. 

1-Methy1-2-n-butylpyrrolidine, and its 
salts (Hess), A., i, 85. 
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a-Methyl-a-n-butylvaleric acid (MEER- 
WEIN and ScHWEINHEIM), A., i, 4 

Methyleacotheline, salts and derivatives 
of (LEucus and Hinze), A., i, 178. 

w-Methyleamphene, and its hydro- 
bromide (LaNGtols), A., i, 242. 

Methylcamphortrimethylammonium 
a (Rure and Kussmavt), A., 

624. 

Methyldichloroarsine, vapour pressures 
of — BEZZENBERGER, and 
Witson), A., ii, 531. 

Methyl-8-chloroethylaniline, 
derivatives and p-nitro- (v. 
and KirscHBauM), A., i, 29. 

Methy1-8-chloroethy1-p-phenylenedi- 
amine, and its acetyl derivative (v. 
Braun and Krrscusaum), A., i, 29, 

Methyl-8-chloropropylaniline, and its 
derivatives (v. BRAUN and Kirscu- 
BAUM), A,, i, 30. 

dl-Methyleonhydrine. See Methyldi- 
hydroconhydrinone. 

6-Methylecoumaran (RINpDFuUsz, GIN- 
ninGs, and Harnack), A., i, 396. 

2-Methylcoumaran-4-acrylic acid, 5- 
hydroxy- (KARRER, GLATTFELDER, 
and WipMeER), A., i, 628, 

2-Methylcoumaran-4-aldehyde, 5-hydr- 
oxy-, and its derivatives (KARRER, 
GLATTFELDER, and WIDMER), 
628. 
1-Methylcoumaran-2-one, _5-hydroxy- 
(SLATER and STEPHEN), T., 317. 

Methylcoumarones, preparation of, and 
their derivatives (HiIGGINBOTHAM and 
Sreruen), T., 1534. 

2-Methylcoumarone-4-acrylic acid, 5- 
hydroxy- (KARRER, GLATTFELDER, 
and WipMER), A., i, 628. 

2-Methylcoumarone-4-aldehyde, 5-hydr- 
oxy-, and its derivatives reg 
GLATTFELDER, and WIDMER), A., i, 
627. 

o-Methyliso-ay- and  -S\-demethyl- 
scopolines (Hxss), A., i, 83. 

1-Methyldiallylcyc/chexanones, benzyl- 
idene derivatives (CORNUBERT), A., i, 
485. 

Methyl-aa-di-n-butylacetone. 
Methyl-y-butylheptan-8-one. 

a- and §-d/-Methyldihydroconhydrin- 
ones, and their derivatives (Hess), 
A., i, 330. 

pn ay oe rr and its 
salts (RosENMUND), A 680. 

a- and p-Methyldihydroisplltierines, 
and their derivatives (Hess), A., i, 
329. 
aaa-Methyldi-n-propylacetone. See 
Methyl a-methyl-a-propylbutyl ke- 
tone. 


and its 
BRAUN 


A., i, 


See y- 
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Methylene derivatives, arylsulphonated, 
mobility of the methylene hydrogen 
atoms in (TRO6GER and NoLrTe), A., i, 
828. 

Methyleneanthraquinone (Meyer), A 


i, 747. 
Methylene-blue, reduction of, by glycine 
(Hasse), A., i, 150. 
titration of solutions of, with titanium 
chloride (CLARK), A., ii, 519. 
Methylenecamphor, amino-,  stereo- 
isomeric derivatives of (Rurz, 
SEIBERTH, and KussMAUL), A., i, 
237, 239. 
hydroxy-, reduction products of 
(RurE and Kussmavt), A., i, 622. 

Methylenecamphor-/-acetylanthranilic 
acid (Rupr, SEIBERTH, and Kuss- 
MAUL), A., i, 240. 

Methylenecamphor-y-aminobenzoic 
acid, ethyl esters (RupE, SEIBERTH, 
and KussMAUL), A., i, 240. 

Methylenecamphor-p-aminophenyl- 
arsinic acid, and its sodium salt 
= SEIBERTH, and KussMAUL), 

—<. * 
met on ae ey er gy acids, 
their derivatives (Rupr, SE!- 
og and Kussmaut), A., i, 240. 

Methylenecamphortrimethylammonium 
chloride (RupE and KussMAUL), A., 
i, 624. 

a my ge of 
(CLAISEN), A., i, 325. 

3: 4-Methylenedioxybenzeneazohydro- 
cupreine (HEIDELBERGER and 
Jacoss), A., i, 176. 

2:3-Methylenedioxy-8-methoxyxanth- 
one, preparation of (DEAN and 
NIERENSTEIN), T., 803. 

3:4-Methylenedioxyphenylglycidic acid, 
ethyl ester (RosENMUND and DoRN- 
SAFT), A., i, 57. 

1-Methylenecyclohexan-2-one, semicarb- 
azone (BRAUN and MANNIcR), A., i, 
851. 

-Methyl-y-ethylbutyltetrahydro- 
naphthalene (v. —, KIRscu- 
BAUM, and ScHUHMANN), A., i, 620. 

8-Methyl-J- -ethylaihydronerhydrastin- 
ine hydriodide (RosENMUND), A 
680. 

pes fg ay salts (v. AUWERS 
and DirsBerRe), A., i, 639. 

3-Methyl- W-othylnorhydrastinine, and 
its hydriodide (RosENmuND), A., i, 
680. 

4-Methyl- a 
and Recunitz), A., i, 187 

5-Methy1-3-ethylrhodanine-5-acetic 
acids, stereoisomeric (KALLENBERG), 
A., i, 91. 


syntheses 


(CuRTIUS 
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6-Methylflavanone, 3-bromo- 
AuWERs and D6LL), A., i, 871. 
Methyl epiglucosamine, and its salts, 
and acety! derivative (FiscHeR, BerG- 
MANN, and ScuortTe), A., i, 422. 
a-Methyl-d-glucoside, derivatives 
(ODEN), A.,’i, 246, 247. 
8-Methyl-d-glucoside-¢-bromohydrin 
(Fischer, HELFERICH, and OstT- 
MANN), A., i, 529. 
Methylglucoside-8-bromo-,and-8-chloro- 
hydrins (Fiscner, BeromMann, and 
ScuoTre), A., i, 422. 
8-Methylglutaramide,aa’-dicyano- (Day 
and THoRPE), T., 1469. 
Methylglycine, N-hydroxy-, salts of 
(Krause), A., i, 219. 
N-Methylglycyl-p-arsanilic acid(Jacons 
and HEIDELBERGER), A., i, 115. 


(v. 


of 


5-Methylglyoxaline, 4-amino-, and its | 


picrate and benzylidene derivative 
(FARGHER), T., 676. 
8-Methylheptane-§y-diol (MEERWEIN 
and SCHWEINHEIM), A., i, 4 
Methylheptenol methyl ether. 
8-Methoxy-¢-methy]-A¢c-heptene. 
N-Methylhexamethylenetetramine, salts 
of (TScHUNKE), A., i, 536. 
1-Methylcyc/ohexan-6-one, ethylation of 
(HALLER and CornvusBeErT), A., i, 441. 
N-Methyleyclohexylamine, and its salts 
and derivatives, and nitroso- (SKITA, 
— Hits, and KircuHorr), A., i, 
607. 
Methylceyc/ohexylamines, 
benzoyl derivatives 
Berenp?), A., i, 28. 
2’-Methyl-1:1’-cyclohexylidene-3-cyclo- 
hexane-2-one, and its derivatives 
(GopcnHor and Taroury), A., i, 165. 
4’-Methyl-1:1’-cyc/ohexylidene-3- 
methylczc/ohexan-6-one (GopcHorT and 
Tapoury), A., i, 16. 
2’-Methyleyc/ohexyl-3-methylcyclo- 
hexan-2-ol, and its allophanate (Gop- 
cHoT and Tasoury), A., i, 165. 
Methyl-1:1’-cyclohexyl-3-methyleyeclo- 
hexanones, and their oximes (GODCHOT 
and Tasoury), A., i, 165. 


See 


their 
and 


and 
(SKITA 


3-Methylhydrastinine, and its salts 
(RosENMuND), A., i, 680. 
N’-Methylhydrazobenzene, 2:4:6-tri- 


nitro- (GiuA and CuErcHI), A., i, 99. 
a-Methylhydroxylamine (Trausr, On- 
LENDORF, and ZANDER), A., i, 717. 
a-Methylhydroxylamine-88-disulphonic 
acid, metallic salts (TRAUBE, OHLEN- 
poRF, and ZANDER), A., i, 717. 

a-Methylhydroxylamine-8-sulphonic 
acid, and its metallic salts (TRAUBE, 
en and ZANDER), A., i, 
é . 
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Methyl-5-hydroxy-5-methylamylaniline, 
and its platinichloride (v. Braun and 
KrrscHBAuUM), A., i, 30. 

Methyl-5-hydroxy-¢-methylheptylanil- 
ine, and its salts (v. Braun and 
KrrscusaumM), A., i, 30. 

Methylimidodisulphonic acid, metallic 
salts (TRAUBE and WoLrFF), A., i, 
716. 

Methyliminobisdimethylmalonic acid 
(MANNiIcH and KaTHueERr), A., i, 720. 

Methylindazoles, and their salts (v. 

Auweks and Dirsperc), A., i, 
639. 
and their derivatives and 6-amino-, 


and 6-nitro- (v. AUWERS and 
ScHweEc ter), A., i, 641. 
Methyl-8-iodoethylaniline, and __ its 


hydriodide (v. Braun and Kirscu- 
BAUM), A., i, 29. 

N-Methylisatin, 5-bromo- (HELLER and 
Meyer), A., i, 765. 

Methylmalonic acid, diazide and dihydr- 
azide of, and their derivatives (CURTIUS 
and CASAR), A., i, 186. 

Methylmethane-II1):*+-cyclopropane- 
1:2:3-tricarboxylic acid, and its silver 
salt and ethyl ester (BEESLEY and 
Tuorre), T., 617. 

Methyl a-methyl-a-propylbutyl ketone, 
and its semicarbazone (MEERWEIN and 
ScHWEINHEI™), A., i, 4. 

Methylmorphimethyldihydro‘scindole, 
and its derivatives (v. Braun), A., i, 
80. 

Methylmorphimethylmorpholine, and its 
platinichloride and acetyl derivative 
(v. Braun), A., i, 80. 

Methylmorphimethylpiperidine, and its 
salts and derivatives (v. Braun), A., 
i, 80. 

5-Methylnitroaminodiphenylamine, 
tetra- and penta-nitro- (VAN DuIN and 
vAN Lennep), A., i, 156. 

Methyl-orange, etfect of temperature on 

the colour changes of (Tizarp and 
Wuiston), T., 150. 

use of, as an indicator (Macri), A., ii, 
501. 

Methyloxonic acid (Bitz and Rost), 
A., i, 886. 

Methylpelletierine, salts of (TANRET), 
A., i, 499. 

Methylphenanthra-anthraquinone- 
carboxylic acid, and its silver salt 
(SCHAARSCHMIDT and HERZENBERG), 
A.,, i, 855. 

1-Methylphenanthra-anthraquinone- 
fluorenone (ScHAARSCHMIDT and HER- 
ZENBERG), A., i, 854. 

Methylphenyldithiocarbamicacid, cobalt 
and sodium salts(Comprn), A., i, 537. 


eae 
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1-Methyl-4-isopropylbenzene, 5-nitro-2- 
amino-, preparation of (ANDREWS), A., 
i, 31. 
5-Methy1-2-‘sopropylbenzenesulphonic 
acid, preparation of (ANDREWs), A., i, 
31 


Methylisopropylcatechol, and its phenyl- 
urethane (CUSMANO), A., i, 39. 
1-Methy1-3-‘sopropyl-A*°-cyclohexadiene 
(HENDERSON and SMEATON), T., 149. 
1-Methy1-3-isopropylcyclohexane, 5:6-di- 
bromo- (HENDERSON and SMEATON), 
T., 148. 
1-Methy1-3-‘sopropylcyc/ohexan-6-ol 
(HENDERSON and SMEATON), T., 147, 
1-Methyl-3-isopropyl-A°-cyclohexene 
(HENDERSON and Smeaton), T., 148. 
3-Methyl-6-isopropylphenoxyacetic acid, 
4-iodo-, and its salts (MAMELI, GAm- 
BETTA, and Rimini), A., i, 484. 
2-Methy1-5-isopropyl-1:3-phenylene- 
thiocarbamide (ALFTHAN), A., i, 
254. 
a-Methyl-a-n-propylvaleric acid (MEER- 
WEIN and ScHWEINHEIM), A., i, 


4. 
1-Methylpyrrolediacetic acid, dimethyl 
and ethyl esters (WILLSTATTER), A., 
i, 289. 
1-Methyl-2-pyrrolidylacetic acid, and 
its derivatives (Hess and Fink), A., 
i, 498. 
a-1-Methyl-2-pyrrolidylbutan-8-one, and 
its derivatives (Hess), A., i, 87. 
Methylquinolines, stannichlorides of 
(Deuce), A., i, 89. 
Methylquinolinesulphonic acids, and 
their salts and derivatives (BESTHORN 
and GEISSELBRECHT), A., i, 563, 
1-Methyl-2-quinolone, preparation of 
(Mitus and Wisuarr), T., 585. 
Methyl-red, preparation of 
VERGNES), A., i, 644. 
Methylsemicarbazides, and their oxalates 
(Forster and SaviLue), T., 759. 
Methylstannonic acid, and its salts and 
derivatives (Druce), A., i, 426. 
O-Methyltetrahydroiso-ay- and -fy-de- 


(DEs- 


methylscopolines, and their salts 
(HEss), A., i, 83. 
Methyldithiocarbamic acid, sodium, 


cobalt, and nickel salts (Compr), A., 
i, 537. 

N-Methyl-8-thiocyanoethylaniline, and 
its methiodide (v. Braun and Kirscu- 
BAUM), A., i, 729. 

Methyltriethylammonium mercuri- 
iodide, crystallography of (BARKER 
and Porter), T., 1313. 

N-Methyl-N’-trimethylhydrazonium 
iodide (WIELAND and ScHAMBERG), 
A., i, 769, 
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Methyltri-a-propylammonium mercuri- 
iodide, crystallography of (BARKER 
and Porter), T., 1815. 

Methyltropaldehyde, and its derivatives 
(Beacrour), A., i, 313. 

Methyltropic acid, and its ethyl ester 
(BeauFoun), A., i, 313. 

8-Methylumbelliferone, formation of, 
from acetoacetic acid (ARREGUINE and 
Garcia), A., ii, 273. 

N-Methylvinylaniline (v. Braun and 
KIrscHBAUM), A., i, 154. 


| Methylxanthic acid, cobalt salt (DELI- 


PINE and CompPin), A., i, 522. 
Methylxanthonecarboxylic acids, hy- 
droxy- (ULLMANN and Scumipr), A., 
i, 54. 
Micro-balance, new (PETTERSSON), A., 
ii, 482. 
simple (SHAxBy), A., ii, 172. 
Microbes (micro-organisms), cyanogen 
compoundsas nitrogenous nutriment 
for (PERorTI), A., i, 513. 
action of silver salts on (BECHHOLD), 
A., i, 123. 
Microbic acid. See Benzoic acid, p- 
chloro-. 
Micrometallurgy (BoGpAN), A., ii, 
375. 


Milk, amylase in (Saro), A., i, 459. 
bacteria of (AYERs, Rupp, and JoHN- 
son), A., i, 122. 
coagulation of (Doyon), A., i, 790. 
distinction between heated and un- 
heated (VAN SLYKE and KFELER), 
A., ii, 520. 
secretion of, in relation to phosphorus 
and calcium metabolism (MEIGs, 
BLATHERWICK, and Cary), A., i, 
203. 
inactivation of peroxydase in (Bouma 
and vAN Dam), A., i, 264. 
influence of amino-acids of blood on 
proteins of (Cary), A., i, 790. 
cows’, carbonic acid and carbonates in 
(vAN SLYKE and Baker), A., i, 
263. 
as a source of water-soluble vitamin 
(OsporNE, MENDEL, and WAKE- 
MAN), A., i, 459. 
detection of formaldehyde in (Rossi), 
A., ii, 639. 
detection of reductase in (EICHWALD), 
A., ii, 399 
estimation of lactose in (MAYER), A., 
ii, 65 ; (HELDT), A., ii, 199. 
Mineral sulphides, nomenclature and 
classification of (WHERRY), A., ii, 
764. 
— chemistry of (UrBarn), A,, ii, 
1 


colour of (DoELTER), A., ii, 184. 
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Minerals, ratio of actinium to uranium 
in (MEYER and Hess), A., ii, 658. 
relative activity of radium and 
uranium in (JOHNSTONE and Botrt- 
woop), A., ii, 523. 
Australian (ANDERSON and MINGAyYe), 
A., ii, 766. 


from Belgium (BuTTGENBACH), A., ii, 
262. 


of my valley of Gava(Repossi), A., ii, 

Pin Korea (Fukucut), A., ii, 498. 

from Madagascar and the Urals 
(Sapot), A., ii, 698. 

of Sweden (Fink), A., ii, 185. 

from S.W. Africa (PUFAHL), A., ii, 


696. 
apparatus for examination of, in the 
tield (BrALy), A., ii, 327. 
estimation of thorium and uranium in 
(Meyer), A., ii, 548. 

Mines, methods of testing the air of 
(BecKMANN and Srecuicn), A., ii, 
512. 

Mixtures, thermodynamics of (WAGNER), 

A., ii, 596, 597. 

graphic method of reproducing (Ost- 
WALD), A., ii, 304. 

binary, theory of (DoLEZALEK), A 
32; (DoLEZALEK and once Da 
ii, 589. 

Molecular association of binary salts in 

solution (WALDEN), A., ii, 229, 230. 

attraction (JARVINEN), A., ii, 90, 


165. 
compounds, theory of (PFEIFFER), 
A., ii, 681. 


subsidiary valencies and the forma- 
tion of (NrussER), A., ii, 749. 

organic (GIUA and Cuercnt), A ‘. 
303; (Grva and eoumenen 
A., i, 667; (Norris and Trs- 
BETTS), A., i, 831. 

conductivity, limiting of 

(LorENz), A., ii, 6. 

of solutions of salts in formamide 


values 


(Davis and JonNson), A., ii, 
218. 
refraction. See Refraction. 


solutions, distinction between colloidal 
solutions and (OstwALpD), A., ii, 
360. 

surface energy, connexion of, with 
latent heat (Ruporr), A., ii, 162. 

theory, experimental — of the 
(v. SzenT-Gy6reyI), A., ii, 611. 

volumes. See Volumes. 

weights. See Weights, molecular. 

Molecules, formation of, from atoms 

(TgupT), A., ii, 25. 

absolute saturation of the forces 
between (PotAny!), A., ii, 367, 


INDEX OF 
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Molecules, space-filling se and 
ionic mobility of (LorENz), A., ii, 
aggregation of, at the melting-point 
(Frevpinc), A., ii, 732. 
diatomic, electrical moment of 
(ScHamEs), A., ii, 301. 

Molybdenite, detection of (Fucus), A 
ii, 390. 

Molybdenum, isolation of, and its 
working ". from residues (MALo- 
WAN), A., 181. 

reversible seiten of water on (CHAUD- 
RON), A., ii, 182. 

Molybdenum alloys with chromium 
and cobalt, analysis of (Camp and 
Marpen), A., ii, 775. 

Molybdenum organic compounds :— 
Molybdiec acid, compounds of catechol 

with salts of (WEINLAND and 
GAISSER), A., i, 40. 

compounds of, with a-hydroxy- 
naphthoic acid and salicylic acid 
(WEINLAND and ZIMMERMANN), 
A., i, 47. 

Molybdenum detection and estimation:— 

colour reactions of (BARBIERI), A., ii, 
59. 

detection of, by means of xanthic acid 
(Korret), A., ii, 58 ; (MALowAN), 
A., ii, 59. 

estimation of (Scort), A., ii, 512. 

estimation of, gravimetrically, as 
sulphide (Stina. Boum and Vos- 
TREBAL), A., ii, 335. 

Moor water. See under Water. 

Morinda  citrifolia, constituents 
(StmonsEn), T., 561. 

Morphine, oxidation of (Kotxo), A., i, 

79. 


of 


B- bromo- and §-chloro- ethyl ethers 
aud 8f’-dichloroisopropyl — and 
their derivatives (FOupI), A., i, 
877. 

detection of, in viscera (PALET), A 
ii, 519. 

estimation of, in opium (JERMSTAD), 
A., ii, 782. 

Morphine alkaloids (v. Braun), A., i, 

79 


Mosta grosseserrata, essential oil from 
(MuyaramMa), A., i, 624. 

Moulds, formation of acids by (Boas 
and LEBERLE), A., i, 207; (Boas, 
LANGKAMMERER, and LEBERLE), 
A., i, 795. 

action of, on cis- tvans-isomeric un- 
saturated acids (VERKADE and 
S6HNGEN), A., i, 916. 
formation of the gum, levan, by 
res of (N. and L. Kopg.orr and 
Weucomz), & A., i, 689. . 
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Moulds from cheese, action of selenium 
compounds on (NEMmEc and KAS), A., 
i, 916. 

Mucin, presence of, in urine (GUILLAU- 
MEN), A., i, 511. 

Mucins, hyaloidin content of (ScHMIEDE- 
BERG), A., i, 688. 

Mucoids, hyaloidin content of 
(SCHMIEDEBERG), A., i, 688. 

Mucor, action of acids on the growth of 
(BeTTInceR and DeELAvAL), A., i, 


582. 
See w-Mus- 


Musecarine, ‘‘ synthetic.” 
salts (WEIN- 


carine. 
y-Muscarine, and its 
HAGEN), A., i, 663, 
Muscular work, fats and carbohydrates 
as sources of energy for (Kroen, 
LINDHARD, LILJESTRAND, and 
ANDERSEN), A., i, 692. 

Muscle, effect of injection of guanidine 
on the creatine content of (WIs- 
HART), A., i, 509. 

narcosis of (HOBErR), A., i, 344. 

estimation of taurine in (OKUDA and 
Sanapa), A., ii, 714. 

cardiac. See Heart muscle. 

smooth, action of spleen extracts on 
(STERN and RoruH iy), A., i, 649. 

Mustard gas. See Diethyl sulphide, 

BB’-dichloro-. 

Mycosterol, and its derivatives (IkE- 
GucHI), A., i, 160. 
Myricetin hexaethyl 
(PERKIN), T., 699. 
Myricyl alcohol, preparation and con- 
stitution of (GAscarp), A., i, 418. 


ether, salts of 


N. 


(RINDFUSZ, 


8-Naphthadihydrofuran 
A, & 


GINNINGS, and HARNACK), 
396. 
8-Naphthadihydropyran 
Ginnines, and HARNACK), 
396. 
Naphthalene, equilibrium of, with 
phthalic anhydride (MonRog), A., i, 
164 


(RrxpFvusz, 
A, % 


thermal analysis of the 


products of (PAscaAL), A., ii, 514. 
Naphthalene, amino-derivatives, physio- 

logical action of (MADINAVEITIA), 
A., i, 580. 

bromo-, and _ bromonitro-derivatives 
(DHAR), T., 997. 

chloronitro-derivatives, preparation of 
(MATTER), A., i, 429 

1-chloro-4-nitro-, isomeric forms of 
— and HELWERT), A., i, 

8 


nitration | 
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Naphthalene, nitro-, equilibrium of, 
with trinitrotoluene (WoGRINz and 
VAnri), A., i, 307. 

1:2:6:8-tetranitro- T.,; 
1004. 
Naphthalene series, hydrogenation in 
the (Rowe), A., i, 609 


(DyAR), 


4-a- and -8-Naphthaleneazo-1-6-anthra- 


quinonyl-3-methyl-5-pyrazolones 
(SAUNDERS), T., 1269 

a- Secidicinstetncnsieiiies 
(HEIDELBERGER and Jacoss), A., i, 
176. 

a- and B- ee a i 
(HEIDELBERGER and Jacoss), A., i, 
175. 

a- and B-Naphthaleneazoindoxyl (Man- 
TINET and Dornier), A., i, 336. 

Naphthalenecholeic acid (WIELAND), 
A., i, 368. 

Naphthalene-1:8-dicarboxylic acid, 4:5- 
dinitro-, anhydride (MAYER and 
KAUFMANN), A., i, 302. 

4-Naphthalene- . vanes 
(JOLLEs), A., 

2-Naphthalene- 2 “indolindigo (JOLLEs), 
A., i, 89. 

Naphthalene-l-sulphonic acid, prepara- 
tion of, and its salts (Fierz and 
WEISSENBACH), A., i, 430. 

Naphthalenesulphonic acids, nitro-, 
reduction of (FIERZ and WEISSEN- 
BACH), A., i, 429. 

a-Naphthalenesulphonyl-p-anisoleazo- 
acetonitrile (TrRiGER and WuNpDER- 
LicH), A., i, 890. 

a- and 8-Naphthalenesulphonylbenzene- 
azoacetonitriles, and their salts 
(TrR6GER and WuNDERLIcH), A., i, 
890. 


| B-Naphthalenesulphonylbenzeneazo- 


propionitrile (TROGER and WuNDER- 
LICH), A., i, 891. 

8-Naphthalenesulphonyl-p-phenetole- 
azoacetonitrile, and its potassium 
salt (TROGER and WuNDERLICH), A 
i, 891. 

B-Naphthalenesulphonylpropionitrile 
(TrR6GER and WUNDERLICH), A,, i, 
891. 

a- and B-Naphthalenesulphonyltoluene- 
azoacetonitriles, and their salts 
(TrR6cER and WuNDERLIcH), A., i, 
890. 

B-Naphthalenesulphonyl-y-tolueneazo- 
propionitrile (TréczR and WUNDER- 
LicH), A., i, 891. 

a- and B- oe ET preparation 
of (Copisarow), T., 216. 

B-Naphthafuchsone, 3. bromo- » and 3- 
chloro. (GoOMBERG and SULLIVAN), 
A,, i, 736, 
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1:2-a-Naphthaphenazoxines, and their 
derivatives wey and Lupwie- 
SEMELITCH), A., i, 90. 

7:12-Naphthaphenthiazine, > 

and its salts (SraHnFoss), A., i, 256. 

6-Naphthaquinonimido- 1-naphthol-3- 
sulphonic acid, 6-8-hydroxy- (KéniIc 

and HALLER), A., i, 731. 

1:2-Naphthaxanthone-1’-carboxylic 
acid, 4’:5’:6’-trichloro- (ULLMANN and 

Scumipt), A., i, 54. 

Naphthoie acid, a-hydroxy-, compounds 
of molybdic acid with (WEINLAND 
and ZIMMERMANN), A., i, 47. 

8-Naphthoic acid, ¢rinitro- (Duar), T. 
1004. 

a-Naphthol, condensation of phthalyl 
chloride with (CsAny1), A., i, 54. 

8-Naphthol, 4-nitro-, manufacture of 

(MorGAN and BritisH DyEstUFFs), 
A., i, 836. 

a-nitroso-, use of, in analysis (BEL- 
Lucci and Cuivcint), A., ii, 54. 

a- and 8 Naphthols, detection of, colori- 
metrically (Escaicn), A., ii, 644. 

a-Naphtholphthaleins, preparation of 

(Coptsarow), T., 216. 

and their ethers (ScHULENBERG), A.., i, 
741. 

1-Naphthol-3-sulphonic acid, 6-amino-, 
6-chloro-, and 6-iodo-, derivatives of 
(K6énic and HALLER), A., i, 731. 

8-Naphthoxide, sodium, velocity of 
reaction of alkyl iodides with (Cox), 

T., 493. 

a- and 8-Naphthoxyacetic acids, iodo, 
and their salts (MAMELI, GAMBETTA, 
and Rimin}), A., i, 484. 

N-B- -Naphthoxyethylmethylaniline, and 

its salts (v. BRauN and KirscHBauM), 

A., i, 728. 

2-a- Naphthoylbenzoic acid, 3:4:5:6-tetra- 
chloro-2’- a tee (ULLMANN and 
ScumiptT), A 

Naphthyl thes _ rn of (Kot- 
HATKAR), A., i, 382. 

a-Naphthyl nitrobenzy] ether (LyMAN 
and KEIp), A., i, 381. 

8-Naphthyl 8-bremoethyl ether (Rinp- 

FUSZ, GInNINGS, and HARNACK), 
A., i, 396. 

B- hydroxyethyl and y-hydroxypropyl 
eth: rs =— SZ, GINNINGS, aud 
Harnack),A., i, 396. 

methy! ether, additive compounds of 
(Giva and MARCKLLINO), A., i, 667. 

nitrobenzyl ether (LYMAN aud REID), 
A., i, 381. 

vinyl ether (v. Braun and Kirscu- 
BAUM), A., i, 728. 

a- Naphthylacrylio acid, and its ethyl 
ester (WEsT), A,, i, 674, 
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a-Naphthylamine, 8-mono- and 5:8-di- 
chloro- (MaTrEnR), A., i, 429. 

8-Naphthylamine, substitution in, and 

oe ee (FRANZEN and 


SrAvstez), A., i, 730. 
degradation of, in the animal organism 
(ENGEL), A., i, 910. 


a-Naphthylaminesulphonic acids, action 
of sodium hydroxide on (Frerz),A., i, 
430. 

a- and 8-Naphthylaminocamphor, optical 
rotation of (B. K. and D. Srineu, 
Dutt, and G. Srnen), T., 986. 

a-Naphthyl aminomethyl ketone, and 
4-hydroxy-, and their hydrochlorides 
(MADINAVEITIA), A., i, 235. 

-8-Naphthyl-n-butyric acid, and its 
ethyl ester (Borscue), A., i, 25. 

a-Naphthyl chloromethyl ketone (Ma- 
DINAVEITIA and Puyat), A., i, 161. 

Naphthyleinnamic acid, syntheses of (DE 
Fazi), A., i, 312. 

a-Naphthyldimethylarsine, and its deri- 
vatives (BURROWS and TuRNER), T., 
1381. 

1:4-Naphthylenebisiminocamphor (B. K. 
and M. Sinen), T., 1599. 

a- Ye gy ’ acid, 
(HEBERT), A., i, 232. 

Naphthyl-lactic acid, syntheses of (DE 
Faz), A., i, 312. 

a-Naphthyl nitrosomethyl ketone, and 
its sodium salt (MADINAVEITIA), A., 
i, 235. 

8-a-Naphthylphenanthrene-6:7-dicarb- 
oxylic ee and its sodium 
salt (West), A., i, 674. 

Naphthylphthalide, 3- 
oxy)- eee 
FINEN), A., i, 438. 

a- Naphthylpropiolic acid, and its potass- 
ium salt (West), A., i, 674. 

B-1- -Naphthylpropionic acid, a di- 
bromo-, ethyl ester (West), A — * 
674. 

Narcissine. 

Narcosis, theory of (v. 

A., i, 511, 910. 

of muscle and nerve, effect of temper- 
ature on (HOBER), A., i, 344. 

Narcotics, effect of temperature on the 

sulface tension of (WINTERSTEIN 
and HIRSCHBERG), A., ii, 670. 

colloid-precipit.ting power of, and 
their adsorption by charcoal (Bis- 
RICH), A., li, 228 

Narcotine, estimation of (ANNELER), A., 
ii, 782. 

Neodymium hydrazine sulphate (MEYER 
aid MULLER), A., ii, 317. 

Neon, atmospheric, constitution of 
(Aston), A., ii, 277, 


ethyl ester 


(nitro-p-hydr- 
and ZEN-RuF- 


See Lycorine. 
KNAFFL-LENZ), 


of 
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Neon, atmospheric, collision of electrons 
with (HorTON and Davigs), A., ii, 
657. 

production of, in discharge tubes con- 
taining hydrogen (PiuTTI and Car- 
poso), A., ii, 311. 

spectrum of (PascHEN), A., ii, 69, 
718. 

ionisation potential of (RENTSCHLER), 
A., ii, 524. 

cathode fall in (Watson and Par- 
ANJPE), A., ii, 279. 

critical density of (vAN LAAR), A.,, ii, 
90. 

isothermals of (CROMMELIN, MARTI- 
NEZ, and Onngs), A., ii, 83. 

moving striations in (AsTon and 
Krkvucni), A., ii, 581. 

Nephelite from Ariccia, Rome (Srarr- 
ABBA), A., ii, 550. 

Nephelometer (CHENEVEAU and AuDv- 

BERT), A., ii, 327. 
new, and its use (KLEINMANN), A,, ii, 
634. 

Nereocystis leutkeana (kelp), carbon mon- 
oxide from respiration of (LANGDON 
and GAILEY), A., i, 407. 

Nerium odorum (kanher), constituents of 
the roots of (GAprE), A., i, 410, 

Nerve, narcosis of (HiBER), A., i, 344. 

Neutralisation, use of conductometric ti- 
trations in( KoLTHOFF), A., ii, 420, 421. 

Neutral salt action, calculation of, from 
freezing point depressions (ARRHE- 
Nius and ANDERSSON), A., ii, 87. 

hydration as an explanation of (WIL- 
son), A., ii, 363. 
Nickel, absorption spectrum of (Morr), 
A., ii, 573. 
in the electric furnace (K1N@), A., 
ii, 522. 
are spectrum of (PINA DE RvBIEs), 
A. &, 71. 
ultra-violet spark spectrum of (L. and 
E. Biocn), A., ii, 207. 
electro-deposition of (HAMMOND), A., 
ii, 180; (STAcER), A., ii, 728; 
(KoHLSCHUTTER), A., ii, 729. 
deposition of, on aluminium and its 
alloys (GUILLET and GASNIER), A., 
ii, 436. 
space grating of (BonLtn), A., ii, 215. 
rate of change in catalysis with (ARM- 
sTrone and Hixpitcn), A., ii, 608. 

Nickel alloys with copper, magnetic pro- 
perties of (GANs and Fonseca), A., 
li, 352. 

with copper and zinc (GUILLET), A., 
ii, 254. 

Nickel bases (nickelammines), absorption 
spectra of (SHIBATA and MATsUNO), 
A., ii, 403, 


ii. 1005 


Nickel salts, action of, with mercuric 
eyanide (SCAGLIARINI and Bonini), 
A., i, 720. 

Nickel carbonyl, use of, in the catalytic 
reduction of organic compounds 
(LEss1NG), A., i, 706. 

nitrate, diffusion and mobility of ions 
in (Rona), A., ii, 594. 

oxide, adsorption of, by ferric oxide 
(TororEscu), A., ii, 639. 

Nickel organic compounds :— 

with asparagine (BERNARDI), A., i, 
293. , 

with catechol (WEINLAND and Dor- 
TINGER), A., i, 545. 

eyanides (Gupta), T., 69; (BEL- 
Lucc!), A., i, 296. 

Nickel estimation and separation :— 

estimation of, volumetrically (Hot- 
LuTA), A., ii, 57. 

separation of, from arsenic (FURMAN), 
A., ii, 710. 

Nickel steel, dilatability of (Gui1- 
LAUME), A., ii, 494. 

elasticity of (CHEVENARD), A., ii, 495. 
Nicotine, origin and development of, in 
tobacco (BERNARDIN]), A., i, 412. 
estimation of (GUGLIALMELLI and 
Horna), A., ii, 135. 
estimation ‘of, biologically (FiHNER), 
A., ii, 276. 

Nilic acid, and its barium salt (AsAHINA 
and TERADA), A., i, 360 

Niton (radium emanation), chemical 
action of a-rays from (WouRTZzEL), 
A., ii, 214. 

ionisation due to equal quantities of, 
in different types of electroscopes 
(LEAMING, SCHLUNDT, and UNpDER- 
woop), A., ii, 146. 

in air at Innsbruck (ZLATAROVIC), 
A., ii, 657. 

solubility of, in organic liquids 
(Scnvuuze), A., ii, 577 

diffusion of, in water (RAMSTEDT), 
A., ii, 72. 

colouring and luminescence of glass 
produced by (Linp), A., ii, 576. 

estimation of, in spring waters 
(GREINACHER), A., ii, 463. 

separation and estimation of (UNDER- 
woop and Scuiunpt), A., ii, 146. 

Nitrates and Nitric acid. See under 
Nitrogen. 

Nitrile C,H,,N,.S., from potassium cyan- 
ide and £8’-dichloroethyl sulphide 
(Davies), T., 305. 

Nitriles, preparation of (MAILHE), A., i, 

377, 378, 476. 

from quinotoxines (FARBWERKE 
vormM. Meister, Lucius, & 
Brinine), A., i, 78, 
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Nitriles, synthesis of (GRIGNARD, BELLET, 
and Courtor), A., i, 235 ; (KARRER, 
REBMANN, and ZELLER), A., i, 389. 

catalytic hydration of (MaILHeE), A., i, 
613. 
catalytic hydrogenation of (Mic- 
nonac), A., i, 609. 
reactivity of diphenylketen with (Gon- 
ZALEZ), A., 1, 164. 
arylsulphonated, action of diazonium 
salts on(TROGER and WUNDERLICH), 
A., i, 889. 
Nitrilotriacetanilide(HILu and KELsgy), 
A., i, 671 
o-Nitroamines, conversion of, into iso- 
oxadiazole oxides (RowE and Davigs), 
T., 1344. 
Nitro-compounds (Civsa 
cHIOTTI), A., i, 893. 
preparation of, by replacement of 
sulphonic groups (DaTra and Var- 
al, A., i, 158. 
with explosive properties (vAN Duin 
and vAN LENNEP), A., i, 307. 
titration and partial reduction of, with 
titanous chloride (vAN Dury), A., 
ii, 130. 
aromatic (GiuA), A., i, 39, 98, 100; 
(Giva and Cuercnt), A., i, 99. 
action of Grignard reagents on 
(Hepworth), T., 1004. 
action of N-phenylhydroxylamine 
on (MEISENHEIMER), A., i, 334. 
reduction of (CUSMANO), A., i, 298 ; 
(Tconerntrac and Daviss), A., i, 
723. 
reduction of, and their volumetric 
estimation (FLORENTIN and VAN- 
DENBERGHE), A., ii, 271. 
analysis of, by means of titanium 
chloride (ENGLIsH), A., ii, 776. 
) estimation of nitrogen in, by the 
Kjeldahl method (MARGOSCHES 
and VocEL), A., ii, 50. 
estimation of nitro-nitrogen in (VAN 
Duty), A., i, 604. 
Nitroform, estimation of, with potassium 
permanganate (McKig), T., 646. 

Nitrogen, band spectrum of (L. and E. 

Biocn), A., ii, 402. 

magnetic behaviour of the band spec- 
trum of (StevBING), A., ii, 81. 

ionisation potential of (Founp), A., ii, 
661. 

ionisation and resonance potentials of 
(Mon Er and Foortr), A., ii, 464. 

radiating potentials of (SmyTH), A., ii, 
523. 

electrochemical reactions of (Ham- 
BURGER), A., ii, 108. 

— fall in (PARANIPE), A., ii, 

9, 


and Vkec- 
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Nitrogen, magnetic susceptibility of 
(Sonk), A., ii, 222. 
molecular constitution and vapour 
ressures of mixtures of argon with 
Do.ezaLeEk), A., ii, 32. 
atom, disintegration of (HinsBERe), 
A., ii, 366. 
nucleus, instability of (LENz), A., ii, 
427. 
Rutherford’s experiments on(LENnz), 
A., ii, 617. 
quadrivalent, _radicles 
(EmMEnrt), A., i, 331. 
equilibrium in the system, methane 
and (McTaccart and Epwarps), 
A., ii, 478. 
solubility of, in water (ADENEY and 
BecKER), A., ii, 686. 
industry with reference to the war 
(Dossre), T., 430. 
problem of fixation of (HAMBURGER), 
A., ii, 108 
equilibrium in the Bucher process for 
fixation of (Fencuson and Man- 
NING), A., i, 151. 
propagation of flame in mixtures of 
methane, oxygen, and (PAYMAN), 
T., 48. 
formation of carbon, by interaction of 
calcium carbide and (REMELE and 
Rassow), A., ii, 428. 
apparatus for generation of, for labora- 
tory use (BADGER), A., ii, 30. 
Nitrogen compounds, attempted prepara- 
tion of, containing pentavalent nitro- 
gen (SrauDINGERand MEyEnR), A.,i,34. 
Nitrogen hydrides, behaviour of, in 
liquid ammonia (BRowNE, Hogs, 
and Kine), A., ii, 30. 
oxides, absorption of, by dilute nitric 
acid (RIDEAL), A., ii, 485. 
recovery of (WALKER), T., 382. 
dioxide (nitric oxide), velocity of 
oxidation of (WOURTZEL), A., ii, 
173, 174. 
trioxide, existence of, as a gas 
(WovurtzEt), A., ii, 174. 
properties of, and of its solution 
in nitrogen peroxide (BAUME and 
Rosert), A., ii, 31. 
peroxide, dissociation constant of 
(WourtTZEL), A., ii, 108. 
pentoxide, vapour pressure of (DANIELS 
and Bric), A., ii, 485. 
Nitric acid, manufacture of, in the 
war (WALKER), T., 382. 
concentrated, preparation of, from 
nitrous gases (FOERSTER, BURCH- 
ARDT, and Fricke), A., ii, 428. 
specific heats of, and of its mixtures 
with sulphuric acid (Pascat and 
GARNIER), A., ii, 162, 


containing 
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Nitrogen :— 
Nitric acid, freezing points of mixtures 
of sulphuric acid and (HoLMgs), 
A., ii, 616. 
fractionation of (BAUMANN), A., ii, 
686 


distillation of various strengths of 
(Pascal), A., ii, 752. 
catalytic oxidation of ammonia to 
(NEUMANN and Ross), A., ii, 247. 
reduction of, in plant cells (War- 
BURG), A., i, 918. 
esters, decomposition of (FARMER), 
T., 806. 
action of lime on (Lowry, Brown- 
ING, and FArMERyY), T., 552. 

Nitrates, electrolytic potential of the 
change from nitrites to, and 
to nitric oxide (Pick), A., ii, 
409. 

reduction of (BAupIscHand MAYER), 
A., ii, 687. 

detection of, colorimetrically (Es- 
caicH), A., ii, 644. 

detection of, with diphenylamine 
(Harvey), A., ii, 504. 

estimation of (FABER and Srop- 
DARD), A., ii, 509. 

apparatus for estimation of (Eur- 
LICH), A., ii, 504. 

estimation of, colorimetrically 
(KourHorF), A., ii, 703. 

estimation of, in soils (WHITING, 
RicHMOND, and ScHOONOVER), 
A., ii, 769. 

estimation of nitrogen in (PI1z), 
A., ii, 124; (Moore), A., ii, 554. 

inorganic and organic, estimation 
of nitrogen in (BECKETT), T., 220. 

Nitrous acid, kinetics of the reactions 
of, with oxidising agents (KURTEN- 
ACKER), A., ii, 677. 

stabilisation of, in reactions (BRINER 
and Jonas), A., i, 449. 

behaviour of, with indicators 
(MATIGNON and Grre), A., ii, 
428. 

Nitrites, electrolytic potential of the 
change from, to nitrates and to 
nitric oxide (Pick), A., ii, 409. 

reduction of (BAUDISCHand MAYER), 
A., ii, 687. 

detection of (THEVENON), A., ii, 
769. 

detection of, colorimetrically (Es- 
caAicH), A., ii, 644. 

detection of, in presence of nitrates 
(Hermans), A., ii, 448. 

detection of, in urine (Faron), 
A., ii, 447. 

estimation of, colorimetrically 

(Koyrnorr), A,, ii, 703, 
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Nitrogen organic compounds, and the 
octet theory of valency (LANGMUIR), 
A., ii, 248. 
Nitrogen detection and estimation :— 
detection of, in organic compounds 
(FLIERINGA), A., ii, 124. 

estimation of, as ammonia (ALLEN 
and Davisson), A., ii, 124. 

Nitrogen, estimation of, by the Kjeldahl 

method (PHELPS and Daupr), A., 
ii, 329; (FrEAR, THoMAs, and 
EpmistTon), A., ii, 330; (FEARON), 
A., ii, 447; (HAHN), A., ii, 768. 

all-glass apparatus for estimation of, 
by Kjeldahl’s method (ALLEN and 
Davisson), A., ii, 447. 

estimation of, in blood (FErct), A., 
ii, 703. 

estimation of, in blood and urine 
(ALBERT), A., ii, 191. 

estimation of, in calcium nitrate 
(PLATOU), A., ii, 386. 

estimation of, in nitrates (BECKETT), 
T., 220; (Pitz), A., ii, 124. 

estimation of, in nitrates and fertilisers 
(Moore), A., ii, 554. 

estimation of, by Kjeldahl’s method, 
in aromatic nitro-compounds (Mar- 
GOSCHES and VoGEL), A., ii, 50. 

estimation of minute quantities of, in 
organic substances (STANFORD), A., 
ii, 124, 

estimation of, in petroleum (MABERY), 
A., ii, 45. 

estimation of, in sodium nitrate 
(Burtt), A., ii, 386. 

estimation of, in soils, by the Kjeldahl 
method (ScaLEs and Harrison), 
A,, ii, 386. 

Nitro-groups, replacement of, by bromine 

(DaAr), T., 993. 

estimation of (DESVERGNEs), A., ii, 
504. 

estimation of, in aromatic compounds 
(CALLAN, HENDERSON, and STraF- 
FORD), A., ii, 331. 

Nitroprussides, estimation of (LzE Her), 
A., ii, 454. 

Nitroso-compounds, decomposition of 
(Noyrs and Coss), A., i, 571. 

Nitrosoindole reaction (GROENEWEGE), 
A., ii, 455. 

Nitrosyl bromides, formation and de- 

composition of (TRAUTz and DALAL), 
A., ii, 307. 
thiocyanate (S6pERBACK), A., i, 223. 

Nitrous acid. See under Nitrogen. 

Nomenclature, system of, for associated 
ring compounds (BEESLEY and 
TuorPE), T., 591. 

Nomographs, drawing and use of (BriTz 
and Hitric ; v. SANDEN), A., ii, 293, 
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Non-metals, electromotive behaviour of 
metals and (Smits), A., ii, 105. 
action of chlorine on the hydrides of 
(Svock and WINTGEN), A., ii, 426. 
n-Nonovanillylamide (NELSON), A., i, 
154. 


Norcodeinium-dihydro‘soindolium salts 
(v. Braun), A., i, 80. 
Norcodeinium-morpholinium salts (Vv. 
Bravy), A., i, 80. 
Norcodeinium-piperidinium 
Braun), A., 1, 79. 
Novocaine, aromatic derivatives of (v. 
Braun and KrrscHBaum), A., i, 92. 
Nucleic acid, sodium salt, anti-coagu- 
lating and hemolysing action of 
(Doyon), A., i, 457. 
yohimbine salt (WerNERT), A., i, 895. 
from yeast. See Yeast-nucleic acid. 
Nuclein metabolism. See Metabolism. 
Nucleotides, hydrolysis of (YaMAGAwaA), 
A., i, 773 
from yeast, preparation of (LEVENE), 
A., i, 451. 
Nutrition, studies in (Jouns and FINKs), 
A., i, 404. 
value of amino-acids in (SuRE), A., i, 
785. 


salts (Vv. 


0. 


Oats, nutritive value of proteins of 
(OsBORNE, MENDEL, and WAKEMAN), 
A., i, 404. 

Obituary notices :— 

Sir William Crookes, T., 444. 

Thomas Fairley, T., 454. 

Walter William Fisher, T., 456. 

Antoine Paul Nicolas Franchimont, 
T., 457. 

Harold Cecil Greenwood, T., 462. 

Charles Edward Groves, T., 464. 

Augustus George Vernon Harcourt, 
T., 1626. 

John Holmes, T., 466. 

Lucius Trant O’Shea, T., 1631. 

Sir Boverton Redwood, Bart, T., 467. 

James Emerson Reynolds, T., 1633. 

Watson Smith, T., 1637. 

John Charles Umney, T., 470. 

Alfred Werner, T., 1639. 

Octabenzoylsucrose, 
(OpEN), A., i, 248. 

Octahydroretene (VikTANEN), A., i, 832. 

Octoic acid, silver salt (NELSON), A., i, 

380. 
halogenophenacyl esters (JUDEFIND 
and Rerp), A., i, 481. 

n-Octovanillylamide(N ELson), A.,i, 154. 

Odorous substances, diamagnetism of 
(ZWAARDEMAKER and HOoGEWIND), 
A., ii, 283. 


octa-p-nitro-, 


SUBJECTS. 


Odour, theory of (HELLER), A., i, 343. 
origin of (TEvpT), A., i, 121. 
relation between, and electrical pheno- 


mena produced by spraying 
(ZWAARDEMAKER and ZEEHUISEN), 
A,, ii, 74. 


Oils, animal and vegetable, nutritive 
value of, in relation to their colour 
(DruMMonpD and Cowarp), A., i, 
908. 

mineral. See Petroleum. 
vegetable, detection of (VAN RAALTE), 
A., ii, 132. 

Okra seed oil, constituents of (JAMIESON 
and BaAucuHMAN), A., i, 410. 

Oleic acid, nephelometric 
(CsonKA), A., ii, 272. 

metallic salts of (ALBUQUERQUE), A., 
i, 216. 

sodium salt, investigations of solutions 
of, as curd, gel, and sol (LAING and 
McBary), T., 1506. 

Oligodynamic water, bactericidal action 
of (DoERR), A., i, 793, 794. 

Olivine from Etna (STARRABBA), A., ii, 
551. 

Olivine group, optical properties of 
minerals of the (MaGnusson), A., ii, 
261. 

Opium, estimation of alkaloids in prepara- 

tions of (ANNELER), A., ii, 782. 
estimation of morphine in (JERMSTAD), 
A., ii, 782. 

Optical activity, relation between 
chemical constitution and (Rupr 
and AKERMANN), A., ii, 652. 

antipodes, cccurrence of, in Nature 
(PRINGsHEIM ; Hess), A., i, 774. 

inversion, Walden’s (ERLENMEYER), 
A., i, 47; (KARRER and KAAsg), 
A., i, 361; (CLovcn), A., i, 368. 

isomerism and rotation, ring electron 
theory of (ALLEN), A., ii, 651. 

properties of disperse systems (Lir- 
scuiTz and Beck), A., ii, 187, 205. 

rotation and chemical constitution 
(B. K. and D. Sryeu, Dutt, and 
G. Stnen), T., 980; (B. K. and M. 
Srnecu), T., 1599. 

Optically active compounds, formation 
of, in plants (Hess and WELTZIEN), 
A., i, 328. 

liquids, rotation of (DEUTSCHMANN), 
A., ii, 724. 

Optochin. See Ethyldihydrocupreine. 

Oranges, inversion of sucrose in, during 
preservation (ANDRE), A., i, 271, 
272. 

exomosis of acids and sugars from 
(ANDRE), A., i, 516. 
Orchids, glucosides from (DELAUNEY), 


7? 1, 


value of 
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$-Orcylmeconine (BistRyzcKI and ZEN- 
RUFFINEN), A., i, 438. 
nic chemistry, reagents used in 
(Kamm and Marvet), A., i, 282; 
(ApaMs and MarvEtn), A., i, 283. 
Organic compounds, isomerism and 
tautomerism of (Hackn), A., ii, 
750. 
stereoisomerism and polymerisation 
of, under the influence of light 
(KécEL), A., ii, 343. 
X-ray fluorescence of (NEWCOMER), 
A., ii, 724. 
refractivity of (LE Bas), A., ii, 649. 
thermochemistry of (THIEL), A., ii, 


thermochemical data of (SwiEnto- 
SLAWSK]), A., ii, 470. 

heats of combustion of (RIcHARDs and 
Davis), A., ii, 589. 

percentage curves of 
(JANKE), A., ii, 681. 

mechanism of rearrangement of 
(MicHAEL), A., i, 417. 

catalytic reduction of, with nickel 
carbonyl (Lrsstnc), A., i, 706. 

reactivity of halogen derivatives of 
(Howe Lt and Noyes), A., i, 469. 

of high molecular weight, properties of 
(Oven), A., i, 245, 246, 247. 

aromatic, estimation of nitro-groups 
in (CALLAN, HENDERSON, and 
StraFrorp), A., ii, 331. 

chain, constitution of (Cuy), A., i, 
361. 

liquid, molecular volumes of (Kaurr- 
MANN), A., ii, 16. 

molecular. See Molecular compounds. 

containing chlorine, combustion of, 
by the sulphochromic mixture 
(Guyot and Simon), A., ii, 332. 

containing halogens, catalytic reduc- 
tion of (Buscn), A., ii, 189. 

containing phosphorus, estimation of 
mineral constituents in(GROssFELD), 
A., ii, 332. 

early developments in analysis of 
(DusskyY), A., ii, 52. 

spectrophotometric analysis of (MaTu- 
Ewson), A., ii, 566 

elementary analysis of, use of reduced 
copper in (CHERBULIEZ), A., ii, 776. 

tap funnel for use in analysis of ash 
from (LOCKEMANN), A., ii, 766. 

detection of nitrogen in (FLIERINGA), 
A., ii, 124. 

estimation of bromine and chlorine in 
(RoBERTSON), A., ii, 190. 

estimation of carbon and hydrogen in 
(Sumikura), A., ii, 126. 

estimation of active hydrogen in 

(Crusa), A., i, 665. 


carbon for 
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Organic compounds, estimation of 
halogens in (VAN WINKLE and 
SmitH), A., ii, 8328; (Darns and 
BREWSTER), A., ii, 629. 

estimation of mercury in (WO6OBER), 
A., ii, 333. 

estimation of selenium in (WREDE), 
A., ii, 682. 

Organic ions. See under Ions. 

Organic substances, incineration of, for 
analysis (DEsGREZ and MEUNIER), 
A,, ii, 554. 

Organic syntheses, formation of colloidal 
solutions in (BAKUNIN and GrorR- 
DANI), A., ii, 478. 

Organs, luman, manganese content of 
(REIMAN and Mrwnor), A., ii, 558. 
Oridine, and its salts (HOFMEISTER and 

TANAKA), A., i, 586. 

Ormosia dasycarpa, new alkaloids from 
(Hess and Merck), A., i, 80. 

Ormosine, and its salts (Hess and 
Merck), A., i, 80. 

Ormosinine, and its salts (Hxss and 
Merck), A., i, 80. 

Oscillations, undamped, production of, 
in a homogeneous system (LorTKA), 
A., ii, 604. 

Osmium, bibliography of (Howe and 

Hotz), A., ii, 438. 
tetroxide, reactions of (MITCHELL), 
A., ii, 335. 
action of, on _ certain 
(SEELIGER), A., i, 803. 

Osmosis with collodion membranes 

(Logs), A., ii, 2338, 234. 

with gold-beater’s skin membranes 
(BARTELL and Mapison), A., ii, 
595. 

of plants, experiments on (LESAGE), 
A., i, 700. 

See also Electrical osmosis. 

Osmotic pressure (KosaKAl), A., ii, 93. 

as a capillary phenomenon (HutL- 
SHOF), A., ii, 789. 

of electrolytes (KLEIN), A., ii, 94. 

in plants (ARRHENIUS), A., i, 209. 

Ovens, drying, equipment for (FouLk), 
A., ii, 542. 

Overvoltage (MacInnzes 
TIERI), A., ii, 77; 
A., ii, 727. 

influence of temperature on (RIDEAL), 
A., ii, 220. 

isoOxadiazole oxides, preparation of, 
from o-nitroamines (Rowe and 
Daviss), T., 1344. 

Oxalic acid, formation of, by Asper- 
gillus niger (RatsTRIcK and 
CLARK), A., i, 352. 

formation of, in the animal body 
(PIncussoHN), A., i, 694. 


plants 


and Con- 
(NEWBERY), 
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ae acid, crystalline, aqueous wy 
of (BAXTER and Lansine), A., ii, 
286. 

and its salts, action of heat on 
(CaucaGni), A., i, 472. 

function of, in plants (STAEHLIN), 
A., i, 132. 

ammonium salt, from decomposition 
of amyl nitrite (SanpgvistT and 
MouLty), A., i, 288. 

potassium cobaltic salt, photochemical 
decomposition of (JAEGER and 
BERGER), A., ii, 725. 

esters, compounds of, with metallic 
periodides (SkRABAL and F.ack), 
A., i, 527; (CLover), A., i, 528. 

detection of, colorimetrically (Macr1), 
A,, ii, 338 ; (CHERNOFF), A., ii, 712. 

detection of, and its distinction from 
tartaric acid (Braver), A., ii, 517. 

Oxalodinitritodiamminocobaltiammines. 

See under Cobalt. 

Oxalyl bromide and chloride, prepara- 
tion of acid bromides, chlorides, and 
anhydrides by means of (ApaMs 
and Unicn), A., i, 386. 

chloride, action of, on acid anilides 
(Srotté and Luruer), A., i, 333. 
— synthesis of (Fossr), A., i, 
64. 
Oxanilamide-p-arsinic acid (JacoBs and 
HEIDELBERGER), A., i, 109. 

Oxides. See Metallic oxides. 

Oximes, isomerism of (WENTWORTH 
and Brapy), T., 1040. 

Oximino-compounds, preparation of 
(Stater), T., 587. 

Oxonic acid, and its salts and esters 
(Brit1z and Rost), A., i, 885. 


Oxycellulose, preparation and properties | 


of (KNEcuT and Tuompson), A., i, 
714. 
estimation of the copper number of 
(KnEcut and Tuompson), A., ii, 
712. 
Oxydases, measurement of activity of 
(Harvey), A., ii, 340. 
of marine alge (Hampron and Baas- 
Beckine), A., i, 703. 
in plant tissues "(MARINESCo), A wr F 
130. 
estimation of (GoLDENBERG), A., ii, 
399 


Oxygen, effect of an electric field on 
the spectrum of (BérTcHER and 
TuczeEk), A., ii, 206. 

absorption of ultra-violet radiation by 
(Warsure), A., ii, 404. 

ionisation and resonance potentials of 
(Monter and Foors), A., ii, 464. 


magnetic susceptibility of (Sons), 
A., ii, 222. 
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CxyEm. density of (Mewss), A., ii, 
427. 
occlusion of, by metals (NEWBERY ; 
HARDING, and Smits), A., ii, 78. 
solubility of, in water (ADENEY and 
BEcKER), A., ii, 686. 
equilibrium of Pg sulphur, and 
(REINDERS), A., ii, 298. 
catalysis of 9 a and (HormaNN 
and ZrpFeL), A., ii, 240; (Tam- 
MANN), A., ii, 422. 
pro tion of flame in mixtures of 
methane, nitrogen, and (PAYMAN), 
T., 48. 
Oxygen estimation :— 
estimation of (BADGER), A., ii, 264. 
estimation of, in blood, with van 
Slyke’s apparatus (PouLton), A 
ii, 446. 
estimation of, in gaseous mixtures 
(ScuMi1T-JENSEN), A., ii, 267. 
estimation of, with cuprammonium 
compounds (HAEHNEL and Muc- 
DAN), A., ii, 191. 
Oxyhemocyanins, absorption spectrum 
of (DHtRE and BurpeEt), A., i, 
645. 
dissociation of (DHERE 
ScHNEIDER), A., i, 338. 
Oxyhwmoglobin, action of chlorine on 
(MAYER and VL zs), A., i, 645. 
Oxyluciferin, reduction of (HARVEY), 
A., i, 346. 
Ozone, spectrum of decomposing 
(Stucutey), A., ii, 206. 
distribution of, in a direct current 
corona (RipEAL and Kunz), A.,, ii, 
543. 
action of acetylene on (Won. and 
Braunie), A., i, 289. 
Ozoniser, new laboratory (RAMAIAH and 
Swamy), A., ii, 751. 


and 


P, 


Paeonol, nitro-, preparation of (RENNIE, 
Cook, and Finzayson), T., 342. 
Palladium, absor Ti of hydrogen by 


(FrrT#), 171. 
influence of a = sulphide on 
(MAXTED), 1280. 


ar ageing of (RocAsoLaNno), A., 


i, 607. 

Palladium alloys with gold and silver, 
use of, in catalysis of ——— 
oxygen mixtures (TAMMANN), A., ii, 
422. 

Palmitic acid, eT esters 

(JUDEFIND and Rerp), A., i, -, 
7 acres of (Brauns), A 
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Palmitylisopropylideneglycerol (Fiscu- 
ER, BERGMANN, and BARWIND), A., 
i, 807. 

Pancreatic juice, estimation of enzymes 
in (MAUBAN), A., ii, 400. 

Papaverine, estimation of (ANNELER), 
A., ii, 782. 

Paracetaldehyde, preparation of acetic 

acid and ethyl acetate from (SociéTE 
DES AcIERIES & ForcgEs DE FIr- 
MINY), A., i, 526. 
miscibility of acetaldehyde and water 
with(PascaLand Dupvy), A.,i, 473. 
estimation of acetaldehyde in (StUweE), 
A., ii, 564. 

Para cress. See Spilanthes oleracea. 

Paraffin, solid, from naphtha, thermal 
expansion of, and its solutions (Vv. 
Prorrowsk!), A., i, 1. 

Paraffins, oxidation of, with oxygen 
(KELBER), A., i, 280, 705; (GrUN, 
U.sricu, and Wirrn), A., i, 518; 
(FiscHER and ScHNEIDER), A., i, 519. 

Paraffin oil, effect of fatty acids on the 
interfacial tension of mercury and 
(BHATNAGAR and GARNER), A., ii, 
472. 

Parahemocyanin (CRAIFALEANUD), A., i, 


Paramagnetism (CABRERA), A., ii, 80. 

of solids, molecular theory of (STERN), 
A., ii, 582. 

Paramecium, toxicity of metallic in- 
organic and organic compounds to 
(McCLELAND and Peters), A., i, 512. 

Parhelium and helium (FRANCK and 
REICHE), A., ii, 656. 

Particles, partition of, in a kinetic field 
(Lorenz and Erret), A., ii, 611. 

a-Particles, recoil of, from light atoms 
(Logs), A., ii, 143. 

Peat, examination of aqueous solutions 
of (PuCHNER), A., i, 274, 468. 

Pectase, action of (v. EvLer and Svan- 
BERG), A., i, 801. 

Peganite, identity of variscite with 
(MoscHeEt11), A., ii, 46. 

Pegmatites, phosphate-bearing, from 
Bavaria (LAUBMANN and STEINMETZ), 
A., ii, 697. 

Pelargonidine, synthesis of, and its 
chloride (WILLSTATTER and ZECH- 
MEISTER), A., i, 561. 

Pelletierine, salts and derivatives of 
(TANRET), A., i, 499. 

isoPelletierine, relation between d-con- 
hydrinone and (Hxss), A., i, 86. 

Penicilliwm chrysogenum, effect of hydro- 
gen-ion concentration on the respira- 
tion of (GusTarson), A., i, 701. 

Pentaisoamylaminochromic chloride, 

chloro- (MANDAL), A., i, 17. 
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and ~ §-Penta-anisoyl-d-glucose 

(OpEN), A., i, 248. 
and £-Pentabenzoyl-d-galactose, 

penta-p-bromo- (ODEN), A., i, 248. 

a- and 8-Pentabenzoyl-d- glucose, penta- 
p-bromo- and -p-nitro- (OpEN), A., i, 
248. 

Penta--butylaminochromic 
chloro- (MANDAL), A., i, 17. 

cycloPentadiene, dimeride of (SToBBE 
and Diinnuaupt), A., i, 19. 

3:4:2’:4’:6’-Pentamethoxydiphenyl- 
acetic acid, and its sodium salt and 
methyl ester (NIERENSTEIN), T., 977. 
3:4:2’:4':6’-Pentamethoxydiphenylacetyl 
chloride (NIERENSTEIN), T., 1153. 
2:4:6:3’:4-Pentamethoxydiphenylmeth- 
ane-8-carboxylic acid, and its methyl 
ester (NIERENSTEIN), T., 975. 
3:4:2’:4’:6’-Pentamethoxydiphenyl- 
methyl chloride (NIzkENSTEIN), T., 
978. 
3:4:2’:4’:6’-Pentamethoxydiphenyl- 
methyl chloromethy] ketone (NIEREN- 
STEIN), T., 1153. 
3:4:2’:4’:6’-Pentamethoxy-aa-diphenyl- 
propane (NIERENSTEIN), T., 1153. 
3:4:2’:4’:6’-Pentamethoxy-ay-diphenyl- 
propane (NIERENSTEIN), ‘I’, 976. 
2:4:6:3’:4’-Pentamethoxy-3-ethyldi- 
phenylearbinol, and its derivatives 
(NIERENSTEIN), T., 974. 
2:4:6:3’:4’-Pentamethoxy-3-ethyldi- 
cae (NIERENSTEIN), T., 
975. 


chloride, 


Pentamethoxyquinoneanil (WIELAND 
and SCHAMBERG), A., i, 768. 
Pentamethylaminochromic salts, chloro- 
(MANDAL), A., i, 17. 
Pentane, y-amino-, and its derivatives 
(MAILHE), A., i, 475. 
aBf-tribromo- (LEspPrEAU and Bour- 
GUEL), A., i, 520. 
ade-tribromo- (v. BRAUN and Kirscu- 
BAUM), A., i, 2. 
dicycloPentane, derivatives of (FARMER 
and INGoLpD), T., 1362. 
Pentanes and their homologues from 
petroleum (AscHAN), A., i, 277. 
cycloPentane-1:1-diacetic aoid, a-mono- 
and aa’-di-bromo-, a-bromo-a-hydr- 
oxy-, and a-mono- and aa’-di-hydr; 
oxy-, and their derivatives (BECKER 
and THorPE), T., 1585. 
cis- and trans-cycloPentanespirocyclo- 
propane-1:2-dicarboxylic acids, and 


their derivatives (BreckER and 
THORPE), T., 1587. 
Pentane-acaee-tetracarboxylic acid, 


amide, anilide, azide, and hydrazide 
of, and their derivatives (CURTIUS 
and GRANDEL), A., i, 188. ° 


ii. 1012 


Pentene, derivatives of (FARMER 
and INcoLp), T., 1362. 

Pentosans, estimation of (MENAUL and 
DowE 1), A., ii, 200. 

Pentoses, fermentation of, by bacteria 
(PETERSON and Frep), A., 1, 911. 

n-Pentyl chloride (AscHAN), A., i, 279. 

cycloPentylideneacetic acid (BECKER and 
TuHorps), T., 1585. 

Pepsin, effect of concentration on the 

activity of solutions of (NORTHROP), 
A., i, 573, 574. 

influence of temperature on (K6nic), 
A., i, 897. 

mechanism of the action of (GyE- 
MANT), A., i, 783. 

action of alkalis on (MICHAELIS and 
RorusTEIn), A., i, 775. 

rate of hydrolysis of proteins by 
(NortHrop), A., ii, 607. 

distinction between chymosin and 
(HAMMARSTEN), A., i, 194. 

estimation of, and its removal from 
solutions by various substances 
(Norturop), A., i, 193. 

— synthesis of (Pzrrescu), A., 
i, 475. 

Per-acids, reduction of, by hydrogen 
peroxides (Rius xy Mrr6), A., ii, 483. 

Perborates. See under Boron. 

Perchlorates. See under Chlorine. 

Perglycerin (N EUBERG and REINFURTH), 
A., i, 812. 

Perillaldehyde, oximes of (FURUKAWA 

and Tomizawa), A., i, 751. 
derivatives of, useful as perfumes 
(Furukawa), A., i, 676. 

Periodic law and structure of atoms 
(AuREN), A., ii, 106. 

Periodic system, in relation to arc and 

spark spectra (Hacka), A., ii, 521. 
in relation to radioactive degradation 
(Krrcuuor), A., ii, 611. 
spiral representation of (SCHALTEN- 
BRAND), A., ii, 681. 

Perkaglycerin (Nevbernc and Regin- 
FURTH), A., i, 812. 

Permeability of cell walls in relation to 
ng electric state (GrRARD), A., ii, 
168. 

Permutite, basic exchange in (Roru- 
MUND and KornFELD), A., ii, 36. 

ermutites, conductivity of mixtures of 
(RorHMuUND and KoRNFELD), A., ii, 
409. 
Peroxydase, inactivation of, in milk 
(Bouma and van Daw), A., i, 264. 
in plant tissues (MARINEsCO), A., i, 
130. 
estimation of, in blood (BacH and 
ZousBKoFF), A., ii, 788. 
Persulphuric acid. See under Sulphur. 
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Perylene, synthesis of (HANscrRG and 
ZtnKE), A., i, 541. 
hexahydride, and tri- and tetra-nitro- 
(ZINKE and UNTERKREUTER), A., i, 
541. 

Perylenequinol dibenzoate (ZINKE and 
UNTERKREUTER), A., i, 542. 

Perylenequinone, bromo- and nitro-de- 
rivatives (ZINKE and UNTERKREU- 
TER), A., i, 542. 

Perylla nankinensis, constituents of the 
oil of (FuRUKAWA and Tomizawa), 
A., i, 750. 

Petroleum, origin of (GrUN and WirTH#), 

A., i, 589. 

genesis of, and estimation of nitrogen 
in it (MaBeEry), A., ii, 45. 

preparation of pentanes and their 
homologues from (AscHAN), A., i, 
277. 

Californian, organic nitrogen bases of 
(Maxsery and Wessoy), A., i, 500. 

removal of aromatic hydrocarbons 
from, by trioxymethylene and sulph- 
uric acid (Tausz), A., i, 133. 

Phagocytosis, colloidal chemical action 
ot alkali saltson (RapsMA), A., i, 404. 

Phanerogams, heterotropic, chemistry of 
(ZELLNER), A., i, 131. 

Pharbitis nil chois, constituents of the 
seeds of (ASAHINA and TERADA), A., i, 
360. 

Pharmacological action, physical theory 
of (TRAUBE), A., i, 204, 910 ; (HEUB- 
NER), A., i, 791. 

Phaseolin, distribution of basic nitrogen 
in (FInKs and Jouns), A., i, 401. 

Phaseolus lunatus, estimation of hydro- 
cyanic acid in (LUuriGc), A., i, 359, 
411; (Stimpson), A., ii, 647. 

Phaseolus vulgaris (navy bean), nutrition 
experiments with proteius of (JOHNS 
and Finks), A., i, 404. 

Phenacyl bromide, identification of acids 
by (Cox), A., ii, 779. 

Phenacyl bromide, 3-amino-6-hydroxy-, 
acetyl derivative (Jacons and 
HEIDELBERGER), A., i, 117. 

p-iodo- (JUDEFIND and Rerp), A., i, 
481. 

Phenacy] alcohol, »-bromo- and p-iodo-, 
and their esters (JUDEFIND and REID), 
A., i, 481. 

Phenacylarsanilic acid, and 2-hydroxy- 
5-amino-, acetyl derivative (Jacoss 
and HEIDELBERGER), A., i, 117. 

Phenanthrene, 3:9-dibromo- (SANDQ- 

vist), A., i, 301. 
3-chloro-10-amino-, and its derivatives 
(NYLEy), A., i, 300. 
3:10-dichloro-, synthesis of (NYLEN), 
A., i, 299. 
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Phenanthrene-10-carboxylic acid, 3- 
chloro-, and its salts and derivatives 
(NyL&n), A., i, 300. 

1-Phenanthrene-3(or 6)-sulphonic acid, 
10-bromo-, action of light on (SAND- 
qvisT), A., i, 226. 

Phenanthrene-6-sulphonyl bromide, 10- 
bromo- (SANDQvVIsT), A., i, 301. 


10-Phenanthrylurethane, 3-chloro- 
(NyYLEy), A., i, 300. 
Phenetidine, 3-nitro-, hydrochloride 


(THoms and NETTrESHEIM), A., i, 566. 
a-p-Phenetidino-y-dimethylamino?so- 
propyl alcohol (FouRNEAU and RANE- 
po), A., i, 672. 
p-Phenetidinomethylenecamphor (Rupe, 
SEIBERTH, and KussMAUL), A., i, 
239. 

Phenetole, compound of, with mercuric 
acetate (MANCHOT and BOssENECKER), 
A., i, 780. 

Phenetole, 2:4-dinitro-, and 2:4:6-tri- 
nitro- (MARQUEYROL and Scony), A., 
i, 231. 

p-Phenetolecarbamide, 
(RiepEL), A., i, 156. 

p-Phenetylearbamide (du/cin), effect of 
substitution on the sweetening power 
of (THoms and NETTESHEIM), A., i, 
566. 

p-Phenetylearbamide, amino-, bromo-, 
nitro-, and nitroso-derivatives 
(THoms and NerTEsHEIM), A., i, 
566. 

p-Phenetylearbamide-2-sulphonic acid, 
and its salts(THoMs and NETTESHEIM), 
A., i, 567. 

Phenol, prevention of loss in the pre- 

paration of (Dawson), A., i, 543. 

toxicity of solutions of (MILLER; 
Lemon), A., i, 917. 

detection of, colorimetrically (Es- 
cAicH), A., ii, 644. 

estimation of, in presence of other 
phenols (CHAPIN), A., ii, 645. 

incompletely nitrated, estimation of, 
in mother liquors from picric acid 
(MarqueEyro. and Carrf), A., ii, 
271. 

estimation of, in urine, colorimetric- 
ally (Wetss), A., ii, 777. 
Phenol, o-amino-, benzoyl derivative, 
acetate of (RAIFoRD), A., i, 157. 
p-amino-, acetyl derivative, a-bromo- 
a-ethylbutyrylurethane (FARBEN- 
FABRIKEN VORM. F. BAYER & Co.), 
A., i; 382. 

o-aminothio-, action of, on 0-quinones 
(STaAHnRFoss), A., i, 256. 

4:6-dibromo-2-amino-, acetyl and 
benzoyl derivatives of (RAIFORD), 
A., i, 157. 
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Phenol, 2:4-dinitro-, preparation of (S1i- 
BERRAD), A., i, 432. 
= (SépErBAck), A., i, 
22. 
Phenols, absorption spectra of, and their 
salts (Ley), A., i, 571. 
tautomerism of (FucHs and ELsNnER), 
A., i, 159, 545; (BUCHERER), A., 
i, 732. 
equilibrium of, with acetophenone and 
with benzophenone (KREMANN and 
MARKTL), A., i, 534. 
equilibrium of acridine with (Kre- 
MANN and Stovak), A., i, 565. 
equilibrium of carbazole with (Krer- 
MANN and Stovakr), A., i, 564. 
alkylation of, with benzenesulphonic 
esters (F6LDI), A., i, 877. 
use of, as mordant dyes (M6HLAUv), 
A., i, 36. 
condensation of, with phthalic an- 
hydride in presence of aluminium 
chloride (ULLMANN and ScHMIpt), 
A., i, 53. 
identification of (LYMAN and ReErp), 
A., i, 381. 
estimation of, electro-volumetrically 
(KouttnorF), A., ii, 711. 
diazometric estimation of (CHAPIN), 
A., ii, 563. 
Phenols, amino-, acylation of (RAIFoRD), 
A., i, 156. 
p-amino-, preparation of acyl deriva- 
tives of (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 382, 544. 
bromo-, chloro-, and nitro-derivatives, 
p-nitrobenzyl ethers (LyMAN and 
REID), .A., i, 381. 
nitro-, preparation of (ViGNon), A., i, 
610. 


ultra-violet absorption spectra of 
(Vis), A., ii, 403, 404. 
catalytic acetylation of (HOEFFEL- 
MAN), A., i, 37. 
Phenolaldehydes, action of, on animal 
skins (GERNGROssS), A., i, 789. 
Phenolcholeic acid, and its barium and 
calcium salts (WIELAND), A., i, 368. 
Phenol-d-glucoside, 2:4:6-¢ribromo-, de- 
rivatives of (OnEN), A., i, 246, 247. 
Phenolic compounds, preparation of 
(ZOLLINGER and ROoEHLING,) A., 
i, 230. 
ethers, 
GoTTLIEB-BILLROTH), A., i, 
(KEHRMANN), A., i, 156 
Phenolphthalein, preparation of (Cort- 
sAROW), T., 212. 
preparation of solutions of, and test 
aper without the use of alcohol 
CLAASSEN), A., ii, 48. 
solubjlity of (Uz), A,, i, 617. 
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nitration of (MEYER and 
37 ; 
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Phenolphthalein, source of error in 
titrations with (HAEUSSERMAN)), 
A., ii, 48. 

estimation of, by means of iodine 
(PALKIN), A., ii, 643. 
Phenolsulphonie acids, analysis of (Dss- 
VERGNEs), A., ii, 563. 
Phenolsulphonphthalein, effect of phos- 
phates on the colour of salts of 
oe MEACHEM, and ACREE), 
+» ii, 502. 
Phenoltrisuighonie acid, and its salts 


(MARQUEYROL and CarRrRf), A., i, 
382. 
Phenoxyacetamide, p-bromo- (POWELL 


and Apams), A., i, 382 
Phenoxyacetic acid, behaviour of, in 
the organism (THIERFELDER and 
Scuempp), A., i, 346. 
Phenoxyacetic acid, »-iodo-, and its salts 
aud derivatives (Mamet, GAMBETTA, 
and Rimrnt), A., i, 483. 
Phenoxyacetylarsanilic acid, and p- 
oxamino- (J AcoBSand HEIDELBERGER), 
A., i, 118. 
B-Phenoxy-2:3-dimethoxycinnamic 
acids, isomeric, and their ethyl esters 
(RuHEMANDN), A., i, 311. 
$-Phenoxy-4:5-dimethoxyindone (RuneE- 
MANN), A., i, 311. 
Phenoxyethylarsanilic acid, and p- 
amino-, acetyl derivative, and their 
sodium salts (JAcoss and HEIDEL- 
BERGER), A., i, 117. 
Phenoxyethylmethylaniline,o-hydroxy-, 
and its salts (v. Bkaun and Kirscu- 
BAUM), A., i, 729. 
8-Phenoxyethyltrimethylammonium 
bromide, B-p-bromo- (PoweLu and 
Apams), A., i, 381. 
B-Phenoxy-8-4-methoxy-1-naphthyl- 
acrylic acid, and its ethyl ester 
(RUHEMANN and Levy), A., i, 326. 
e-Phenoxy-8-methyl-44-pentene 
(PowRLL and Apams), A., i, 381. 
e-Phenoxypentane, 8-bromo- (POWELL 
and ApAms), A., i, 381. 
-Phenoxypropylmethylcarbinol 
(PowELL and Apams), A., i, 381. 
Pheny] esters, oe of (BAKUNIN 
and GiorDAN}), A., i, 543. 
a * ether, o-chloro- (Féup1), A., i, 
877. 


B- bromoally] ether, and _ propargyl 
ether, fer (PowELL and 
Apams), A., i, 382. 

8-bromoethyl ether, p-bromo- (Rinp- 
FUSZ, GINNINGS, and HARNACK), 
A., i, 396. 


chloromethyl carbonates (KLING, 
FLORENTIN, LASSIEUR, and 
Scumu7z), A., i, 189, 
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Phenyl hydroxyethyl ether, p-amino-, 
and its hydrochloride and p-nitro- 
(BorpEcKER and RosEnsBusch), 
A., i, 567 ; (RIEDEL, AxktT.-GEs.), 
A., i, 879. 

p-bromo- (RINDFUSZ, GINNINGS, 
and Harnack), A., i, 396. 

y-hydroxypropyl ether, p-bromo- 
a ‘GINNINGs, and Har- 
NACK), A., i, 396. 

p-nitrobenzyl ethers, p-mono- and 2:4- 
di-bromo- (PoWELL and ADAMs), 
A., i, 382. 

6-propyltolyl ethers, 2-mono- and 2:4- 
di-nitro-, and their sulphonic acids 
and their metallic salts (Cook, 
Evans, and SHerk), A., i, 611. 

vinyl ether (PowELL and ADAms), 
A., i, 381. 

B-chloroethyl sulphide (STEmnKoprr, 
HERoLp, and Sréur), A., i, 524. - 

vinyl sulphide (v. BRAUN and KirscH- 


BAUM), A., i, 729. 
Phenylacetaldehyde benzhydrazones 
(Curtivus, Mort, and Sieper), A., 
i, 187. 
Phenylacetic acid, piperidine salt 


(WIsLIceNUS and ERBeE), A., i, 
843. 

p-bromophenacy] ester (JUDEFIND and 
Rep), A., i, 481. 

Phenylacetic acid, p-nitro-, metabolism 
of, in the animal organism (SHERWIN 
and HELFAND), A., 1, 205. 

Phenylacetobenzylamide (Welss), A., 
556. 

Phenylacetonitrile, a-bromo-, prepara- 
tion of (STEINKOPF, Mize, and 
HeEro.tp), A., i, 590. 

4-Phenylacetophenone, preparation of 
(Ferriss and Turner), T., 1147. 

Phenylacetopiperidide (WIsLIcENus and 
Ense), A., i, 843. 

Phenylacetyl bromide 

Uticn), A., i, 387. 
trisulphide (BLocH and BereMAnNy), 
A., i, 548. 

Phenylacetylearbamide, y-amino-, and 
its hydrvchl ride (Ristne), A., i, 387. 

Phenylacetylornithinic acid, p-nitro- 
(SHERWIN and HELFAND), A., i, 
205. 

Phenylacetyl-tert.-valerylmethane, and 
its phenylearbamate (KoHLER and 
Rao), A., i, 62. 

Phenylalanine, estimation and separa- 
tion of (Kopama), A., ii, 713. 

dl-Phenylalanine, action of Bacillus 
proteus and Bacillus subtilis on 
(Amatsv and Tsups1), A., i, — 


(ApaMs and 


a ated arene (Sixcx), T 
12, 


. 
- 
: 
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Phenylaminocamphor, o-, m-, and p- 
bromo-, optical rotation of (B. K. and 
D. Sincu, Dutt, and G. Srnec), T 
983. 

a-Phenyl-o-aminocinnamic acid, p- 
chloro-, and its salts (NYLEN), A., i, 
299. 

Phenylaminoethylearbinol, acetyl de- 
rivative (EBERHARDT), A., i, 875. 

1-Phenyl]-3-y-anisyl-A?-1:2-diazene 
(BopForss), A., i, 97. 

Phenylarsinic acid, p-amino-, preparation 
of (CHEETHAM and ScuMIpT), A., i, 
455. 

aminohydroxy-, bromoamino-, nitro- 
amino-, and nitrohydroxy-, mercuri- 
acetates, and their derivatives wet 


ZIss, KoLMER, and Gavron), A., i, 
198. 
o-nitro-, and its magnesium salt 


(Scumipt), A., i, 899. 

Phenylarsinic acids, substituted, con- 
ductivity of the sodium salts of 
(Lorenz and Scumipr), A., i, 777. 

N(Phenyl-o-, -m-, and -p-arsinic acid)- 
glycines, and their derivatives (JACOBS 
and HEIDELBERGER), A -» i, 108. 

N(Phenyl-p-arsinic acid)-a-phenylgly- 
cine, and its amides and anilides 
(Jacops and H&IDELBERGER), A., i, 
116. 

a-Phenylazo-A*y-butadiene, 2:4-dinitro- 
(MEYER and SCHOELLER), A., i, 
98. 

a-Phenylazo-8-dimethyl-A*y-butadiene, 
a-p-mono- and a-2:4-di-nitro- (MEYER 
and ScHOELLER), A., i, 98. 

Phenylazoisoprene, 2:4-dinitro- (MEYER 
and ScHOELLER), A., i, 98. 

Phenylazopiperylene, p-mono- and 2:4- 
di-nitro- (MEYER and ScHOELLER), 
A., i, 98. 

Phenyl. -2-benzoylamino-5-hydroxy-7- 
wy ae (Kénie and Hat- 
LER), A., i, 782. 

Phenylbenzyiallylazonium salts, 
their resolution (S1incH), T., 1212. 


and 


Phenylbenzylamine, 2:4:6-trinitro- 
(JAMEs, JoNnEs, and Lewis), T., 
1275. 


Phenylbenzyldiethylammonium _mer- 
curi-iodide, crystallography of (Bar- 


KER and PorTER), T., 1320. 

Phenylbenzyldimethylammonium  mer- 
curi-iodide, ee ae of (Bar- | 
KER and Porter), T., 1319. 

Phenylbenzylmethylethylammonium 
mercuri-iodide, crystallography of | 
(BARKER and PortEr), T., 1320. | 

Phenylbenzylmethyl-a- propylammonium 
mercnri-iodide (BARKER and PoRTER), | 
T., 1821, 


| Phenyldichloroarsine, 
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SS salts, and 

their resolution (StNGH), T., 1207. 

Phenylbenzylsulphone, p-chloro- (Pur- 
GoTT!), A., i, 23 

Phenyl a- and _  ~y-bromo-y-nitro-8- 
phenylpropyl ketones, p-bromo- 
(KOHLER and WILLIAMs), A., i, 59. 

3-Phenyl-1-p-bromopheny]-A?-1:2-di- 
azene (Boprorss), A., i, 96. 

2-Phenyl-5- ~y-bromophenyifaran (Kou- 
LER and WILuiIAMs), A., i, 60. 

Phenyl ay-dibromo-8-phenylpropyl ket- 

ones, p-bromo- (KOHLER and WIL- 
. LIAMS), A., i, 61. 
1-Phenyl-5-A«-‘sobutenylpyrazole-3- 
carboxylic acid, and its methyl ester 
(DIECKMANN), A., i, 814. 
Phenyl-n-butylnitroamine, trinitro- 
(REILLY and Hickinsorrom), T., 135. 
Phenyl-sec.-butylnitrosoamine (REILLY 
HickinsottTom), T., 121. 
a-Phenyl-8-4-n- and -sec.-butylphenyl- 
carbamides (RemLnty and HiIckin- 
BoTTOM), T., 112, 120. 

B-Phenylisobutyric acid, 8’-amino-, B- 
and B’-mono- and af’-di-bromo- 
(StmonsEN), T., 568. 

Phenylearbamic acid, and bromo-., 
chloro-, chlorobromo-, and iodo., 
n-butyl esters (CHATTAWAY and 
SaERENS), T., 710. 

4-n-butylphenyl ester (REILLY and 
HicKInBotTrom), T., 115. 

Phenylcarbamide chloride. See Phenyl- 

carbamy] chloride. 

Phenylearbamide, p-hydroxy-, sweeten- 
ing power of derivatives of 
(BoEDECKER and RosENBuscn), 
A., i, 567. 

a-bromo-a-ethylbutyrylcarbamic 
ester of (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 382. 
Phenylcarbamidoethyl methyl ether 
(TRAUBE and PEtskEr), A., i, 716. 
Phenylearbamyl chloride, p-nitro- 
(FARBWERKE VORM. MEIsTER, Lucius, 
& Brinine), A., i, 501, 565. 
Phenylearbethoxy ‘sothiohydantoin 
(Dixon and KENNEDY), T., 76. 
Phenylearbomethoxy isothiohydantoin 
(Dixon and KEnNnEDy), T., 77. 
B-Phenylearbostyril, §8-p-chloro- (Ny- 
LEN), A., i, 300. 
Phenylcarboxy-o-tolyl¢sothiohydantoin 
(Dixon and KEnNEpy), T., 77. 
vapour pres- 
sures of (BAXTER, BEZZENBERGER, 
and WIson), A., ii, 531. 
estimation of, in mixtures with arsenic 
trichloride, diphenylchloroarsine, 
and triphenylarsine (FLEURY), A., 
ii, 642, 
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B-Phenyl/richloromethylearbinol, §-p- 


bromo-, and its acetate (HitpErT), A., | 


i, 231. 

Phenyl y-chloro-8-nitro-y-phenylpropyl 
ketone, p-bromo- (KOHLER and WI1L- 
trams), A., i, 60. 

Phenyl 7-chloro-y-phenylallyl ketones, 
p-bromo- (KoHLER and WILLIAMs), 
A., i, 60. 

1-Phenyi-3-p-chloropheny]-A?-1:2-diaz- 
ene (Boprorss), A., i, 96. 

Phenylérichloroisopropyl alcohel, and 
its acetate (HEBERT), A., i, 231. 

Phenyldichlorostibine, -amino-, and 


p-chloro-m-amino-, hydrochlorides 
(Scumipt), A., i, 903. 
$-Phenylchroman (GREENWOOD and 


NIERENSTEIN), T., 1597. 

Phenyl a-cyanodimethoxystyryl ketones 
(KAUFFMANN), A., i, 52. 

Phenyl a-cyano-4-hydroxy-3-methoxy- 
styryl ketone (KAUFFMANN), A., i, 
52. 

Phenyl a-cyano-3:4-methylenedioxy- 
styryl ketone (KAUFFMANN), A., i, 
52 


Phenyleumylamine, p-amino- (GOoLD- 
SCHMIDT), A., i, 258. 

t-Phenyldecoic acid, and its ethyl ester 
(Borscue), A., i, 25 

a-Phenyl-o-diazocinnamic acid, a-p- 
chloro- (NYLEN), A., i, 300. 

Phenyldiethylarsine, preparation of, and 
its derivatives (BuRROWS and TuRN- 
ER), T., 1379. 

Phenyldiethylphosphinebenzophenone- 


| 


| 


azine (STAUDINGER and MEYER), A., | 


i, 106. 


Phenyldiethylphosphinefluorenoneazine, | 


and its hydrochloride (STAUDINGER 
and Meyer), A., i, 105. 
Phenyldiethyl-a-propylammonium mer- 


curi-iodide, crystallography of (Bar- | 
| §(4)-8-Phenylethylaminomethy].4(5)- 


KER and Porter), T., 1319. 
3-Phenyldihydrocoumarin, 
of (GREENWoop and NIERENSTEIN), 
T., 1596. 
Phenyldihydro-a-naphthylamines, 
dinitro- (RowE and Levin), T., 1577. 
4-Phenyl-4:5-dihydro-oxazole, 2-amino- 
(TAKEDA and Kvuropa), A., i, 228. 
Phenyldihydroresorcin, derivatives of, 
and 4-bromo- (Boyp, CLIFrorRD, and 
Prosert), T., 1383. 
Phenyldimethylarsine, and its deriva- 
tives (BuRRows and TURNER), T., 
1378. 
dichloride (STEINKOPF and M1zc), 
A., i, 538. 
Phenyldimethylethylammonium _mer- 
euri-iodide, crystallography of (Bar- 
KER and PorTER), T., 1316, 


preparation | 


2:4- 
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Phenyldimethyl-a-propylammonium 
mercuri-iodide, crystallography of 
(BARKER and Porrer), T., 1317. 

Phenyldithymylmethane, o0-hydroxy-, 
and its salts and derivatives(LLORENs), 
A., i, 668. 

m-Phenylene, di-8-hydroxy-ethyl and 
-propyl ethers (RINDFusz, GINNINGs, 
and Harnack), A., i, 396. 

p-Phenylenediaminodimethylene- 
camphor (Kupr, SEIBERTH, and 
KussMAUL), A., i, 238. 

m-Phenylenebisaminocamphor (B. K. 
and D. Sincu, Dott, and G. Stnen), 
T., 985. 

p-Phenylenebistropic acid. See Bis- 
hydroxymethyl-p-phenylenediacetic 
acid. 

m-Phenylenediacetic acid, ethyl ester 
(v. Braun and NEuMANN), A., i, 
440. 

p-Phenylenediamine, preparation of 

(Quick), A., i, 479. 
estimation of (CALLAN and HENDER- 
son), A., ii, 133. 

a-Phenylethane, §-bromo-a-y-hydroxy- 
(SpATH and Soper), A., i, 726. 

Phenylethoxychloroarsine (McKENZIE 
and Woop), T., 410. 

Phenylethyl alcohol, behaviour of, in 
the organism (THIERFELDER and 
Scuempp), A., i, 346. 

8-Phenylethyl alcohol, preparation of 
(ALtwece), A., i, 160. 

dl-Phenylethylallylazonium salts 
(Stneu), T., 1212. 

a-Phenylethylamine, 8-hydroxy-, and its 
dibenzoyl derivative (TAKEDA and 
Kuropa), A., i, 228. 

4(5)-(8-Phenylethyl-8-aminoethy]) 
glyoxaline, §8-y-hydroxy-, and _ its 
salts (GERNGROsS and Nast), A., i, 
183. 


methylglyoxaline, and its salts (GERN- 
Gross and Nast), A., i, 183. 
Phenylethylearbamyl chloride (Fasri- 
QUES DE PropvuITS DE CHIMIE 
ORGANIQUE DE LarrRe), A., i, 879. 
Phenylethylenedisulphone, di-»-chloro- 
(PureottTt1), A., i, 23. 
B-Phenylethyliminobis-4: 5-dimethyl- 
glyoxaline, and its salts (GERNGROSS 
and Nast), A., i, 183. 
Phenylethylketimine, and its derivatives 
(Micnonac), A., i, 442. 
Phenylethylnitrosoamine, p-chloro- 
(Scumipt and FiscueEr), A., i, 728. 
d- and /-8-Phenylethylrhodanines (Kau- 
LENBERG), A., i, 91. 
Phenylethylsulphone, p-chloro- (PUR: 
GOTTI), A., i, 28, 


A 
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d- and epee ay pepe nner i Tay 
- diamen acids (KALLENBERG), A., i, 


$-Phanylethyl-1: 2:2-trimethylcyclo- 
pentane 1-benzyl ketone (Rure and 
JAGGI), A., i, 845. 

Phenylglyceric acid, variation in proper- 
ties of isomeric forms of (BERNER), 
A., ii, 13. 

N-Phenylglycineanilide-p-acetamide-p’- 
arsinic acid (Jacops and HEIDEL- 
RERGER), A., i, 115. 

N-Phenylglycineanilide-p-acetyl- 
carbamide-p’-arsinic acid (Jacoss and 
HEIDELBERGER), A., i, 115. 

N-Phenylglycineanilide-m-carboxy- 
carbamide-p’-arsinic acid, and _ its 
sodium salt (JaAcoss and HEIDEL- 

BERGER), A., i, 115. 

N-Phenylglycineanilide-4:4’ -diarsinic 
acid (Jacons and HEIDELBERGER), 
A., i, 116, 

N-Phenylglycineanilide-p-glycine- 
amide-p’-arsinic acid (JAcoBs 
HEIDELBERGER), A., i, 116. 

N-Phenylglycineanilide-p-oxyacet- 
amide-p’-arsinic acid, and its sodium 
salt (Jacosps and HEIDELBERGER), 
A., i, 115. 

N-Phenylglycineanilide-p-oxyacetic-p’- 
arsinic acid (JAcoss and HEIDEL- 
BERGER), A., i, 115. 

N-Phenylglycineanilide-p-oxyaceto- 
carbamide-p’-arsinic acid, and _ its 
sodium salt (JAcoss and HEIDEL- 
BERGER), A., i, 115. 

o-Phenylglycollic acid-y-azohydrocupr- 
eine (HEIDELBERGER and JACcoBs), 
A., i, 176. 

N-Phenylglycyl- p-arsanilic acid, and 
p-amino-, m- and p-hydroxy-, and 
m- and 'p-oxamino- , and their salts 
and derivatives (Jacons and HEIDEL- 
BERGER), A., i, 115. 

Phenylglyoxylic acid, methyl ester 
(PosNER and ASCHERMANN), A., i, 881. 

1-Phenyleyc/ohexane, 3-bromo- (Boyp, 
CLIFFORD, and PRoBERT), T., 1388. 

1 Phenyle, yclohexan- 8-ol, preparation and 
derivatives of (Boyp, CLirFoRD, and 
ProgErt), T., 1387. 

1-Phenylcyclohexan-3-one, and its deri- 
vatives (Boyp, CLIFFORD, and Pro- 

BERT), T., 1389. 

1-Phenyl-A‘-cyclohexen-3-one, 5-chloro-, 
and its derivatives (Boyp, CLIFFORD, 

and Probert), T., 1386. 

e-Phenylhexoic acid (Borscue), 

25 


and 


ro 


Phenylcyciohexylearbamide (SKITA, 
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Phenylcyclohexylthiocarbamide (gms, 
Rotres, Hits, and KircHHorF), A., 
i, 607. 
Phenylhydrazinoacetone, phenylhydr- 
azone of (Boprorss), A., i, 97 
a-Phenylhydrazo-8y-dimethyl-A°y- 
butadiene, a-y-amino- (MryYER and 
ScHOELLER), A., i, 98. 
Phenylhydrazones, nitro-, 
salts of (Crusa), A., i,#256. 
4-Pheny1-5-a-hydroxy-o-ethoxybenzy!- 
3-methyl-A1°-cyclopentadiene-1-carb- 
oxylic acid, 2-hydroxy- (WIDMAN), 
A,, i, 56. 
4-Phenyl-5-a-hydroxy-o-ethoxybenzyl- 
A! 3-cyclopentadiene-1-carboxylic acid, 
2-hydroxy-, and its lactone (WipMAN), 
A., i, 56. 
8-Phenylhydroxylamine, action of ni- 
trous acid on (BAMBERGER and 
LANDAU), A., i, 36. 
action of, on. aromatic nitro-com- 
pounds (MEISENHEIMER, A., i, 
334. 
8-Phenylhydroxylamine, -nitroso-, 
ammonium salt (cupferron), 
preparation of (Starer), T 
591; (KasanoF), A., i, 671. 
use of, in quantitative analysis 
(BELLUCCI and CuIvcInNI), A., 
ii, 54; (LUNDELLand K NowLEs), 
A. o. ii, 390. 
uranous salt (AUGER), A., ii, 391. 
Phenyl-p-hydroxyphenyl-a-naphthyl- 
carbinol (GoMBERG and LANGE), A., i, 
736. 
N-Phenyliminobis-4:5-dimethylglyoxal- 


quinonoid 


Rotres, Hits, and KircHHoFrF), A 
i, 607. | 


ine (GERNGROSs), A., i, 183. 
3- oe (DE Faz), A., i, 
Piauyiddedearsine (Burrows and 


TuRNER), T., 1376. 
Phenyl a-iodo-7y-nitro-8-phenylpropy]- 


ketone, p-bromo- (KOHLER and 
WIL.IAms), A., i, 60. 
Phenyldiiodostibine, m-amino-, hydr- 


iodide (ScumipT), A., i, 903. 

B-Phenyl- a-methoxymethylpropionic 
acid, and its silver salt (StmoNsEN), 
T., 567. 

N- Phenyl-V’ ’-methoxythiocarbamide 
(TRAUBE, OHLENDORF, and ZANDER), 
A., i, 718. 

N-Phenylmethyl-0-allylhydroxylamine 
(MEISENHEIMER), A., i, 35. 

Phenylmethylcarbamyl chloride (Fa,- 
RIQUES DE PRopuUITS DE CHIMIE 
— DE LarreE), A., i, 


Pine enylmethyleheroarsing (BuRROWws 
TURNER), T., 1377 ; (STEINKOPF 


onl Mize), A., i, 538. 
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Phenylmethyldiethylammonium  mer- 
curi-iodide, crystallography of (Bar- 
KER and Porter), T., 1317. 

2- oe -methylene-1: ‘4-benzopyran, 

6’-pentahydroxy-, and _ its 
aan gt are (Szn and Gnoss), 
T., 62. 

Phenylmethylethylarsine, and its deriva- 
tives (BuRRows and TurNER), T 
1380. 

Phenylmethylethylagonium salts, and 
their resolution (Stnex), T., 1204. 

2-Phenyl-5-methyl-4-glyoxalone, 2-p- 
amino-, and its derivatives (FARGHER), 
T., 679. 

€- Phenyl- -B- a -B-0l (Vv. BRAUN 
and KirscHBAUM), A., i, 30. 

Phenylmethyliodoarsine, preparation of 
(Burrows and TurnNER), T., 1377. 

Phenylmethylketimine, and its hydro- 
chloride (MicNonac), A., i, 442. 

Phenylmethylnitrosoamine, m-bromo- 

(KHARASCH and PiccarRp), A., i, 
779. 
m-chloro- (Scamipt and FiIscHeEr), 
A., i, 728. 
di- and tri-nitro- (Smit), A., i, 380. 
trinitro-, (tetryl), velocity of de- 
composition of (FARMER), T., 
1603 
action of amines on (JAMES, JONES, 
and Lewis), T., 1273. 
di-Phenylmethylpropylazonium iodide 
(Suven), T., 1211. 

N-Phenylmethyl1-0-propylhydroxylam- 
ine (MEISENHEIMER), A., i, 36 

1-Phenyl-3-methylpyrazole-4-carboxyl- 
ic acid, 5-cyano-, ethyl ester (BENARY 
and SiLserstTrom), A., i, 74. 

1-Pheny1-3-methylpyrazole-4:5-dicarb- 
oxylic acid, and its silver salt 
(BEeNARY and SILBersrrom), A., i, 
74. 

1-Phenyl-3-methyl-5-pyrazolone, con- 
densation of, with aldehydes and 
ketones (CHATTERJEE and GuHosnk), 
A., i, 569. 

Phenylmethylsulphone, p-chloro- (Pur- 
GoTT!), A., i, 23. 

Phenylmethylthiocarbamylsuccinamic 
acids, stereoisomeric (KALLENBERG), 
A., i, 92. 

Phenylmethyldthiocarbamylsuccinamic 
acids, stereoisomeric, and their salts 
(KALLENBERG), A., i, 92. 

r-Phenylmethyldithiocarbamylsuccinic 
acid (KALLENBERG), A., i, 92. 

Phenylnaphthaphenoxazimes, and their 
salts (GoLDsTEIN and Lupwic-SEME- 
LitcH), A., i, 90. 

Phenyl-a-naphthyldichloromethane 
(GomBERG and LANGB), A., i, 735. 
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Phenyl-a-naphthyldiphenoxymethane 
(GomBERG and LANGE), A., i, 736. 
ye ogee (Micno- 

nac), A., i, 442. 

B- Phenyl- B 2- -naphthyl-lactic acid, and 
its ethyl ester (DE Faz), A., i, 312. 
Phenyl-a- naphthylmethane, e amino-, 
and its derivatives (BERLINGOZzzI), A 

i, 480, 610, 670. 

Phenyl-a-naphthylquinomethane (Gom- 
BERG and LANGE), A., i, 736. 

a-Phenyl-o-nitrocinnamic acids, p- 
chloro-, and their salts (NyLEN), A., 
i, 299. 

Phenyl B-nitro-y- phenylallyl ketone, a 
bromo- (KOHLER and WILLIAMs), A 
i, 61. 

Phenyl §-nitro-y-phenylpropenyl ke- 
tone, p-bromo- (KoHLER and WIL- 
tiAMs), A., i, 61. 

Phenyl y-nitro-8-phenylpropyl ketone, 
p-bromo-, and its derivatives (KOHLER 
and WILLIAMs), A., i, 59. 

Phenyl-2:4:6- -trinitrophenylsulphone, 
p-chloro- (PurGoTT!), A., i, 23. 

n-Phenyloctoic acid (Borscue), A «y i, 25. 

Phenyl-p-phenylenearsinic acid. See 
Diphenylyl-4-arsinic acid. 

y-Phenyl-A«-propinene and its copper 
and silver tie (LesPiEAu and 
GARREAD), A., i, 604. 

Phenylpropiolic acid, ethyl ester, action 
of nitrogen peroxide on (WIELAND, 
WAGNER, and ScHAMBERG), A., i, 
737. 

8-Phenylpropionic acid, »-bromophen- 
acyl ester (JUDEFIND and REID), A., i 
481. 

8-Phenylpropionic acid, a-amino-§:4- 

dihydroxy- and -8:3:4-trihydroxy- 
(RosENMUND and Dornsart), A., 
i, 58. 

a-hydroxy-, hydrolysis of esters of 
(McKenz1kE and Wren), T., 689. 

B-Phenylpropyl (¢ert.-butyl ketone, a- 
bromo-y-nitro- and +-nitro- (KOHLER 
and Rao), A., i, 61. 

y-Phenylpropyl ‘ert.-butyl ketone, y- 
bromo-8-nitro- (KOHLER and WIL- 
LIAMs), A., i, 62. 

a-Phenylpropylene, 8-bromo-, and Byy- 
triiodo- (LESPIEAU and GARREAU), 
A., i, 603. 

as-Phenyl-a-propylhydrazine, and _ its 
hydroferrocyanide (Sineu), T., 1206. 

N- «- Phenylpropyiphenylethylketimine 
(Mienonac), A., i, 442. 

Phenylisopropylsulphone, 
(Purcottt), A., i, 23. 

Phenylpyruvic acid, ethyl ester, isomer- 
ism of, and its ‘derivatives (GAULT 
and Weick), A , i, 485, 675. 


p-chloro- 
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2-Phenylquinoline-4-carboxylic acid, 
allyl ester, manufacture of 
(Society or CuEmIcAL INDUSTRY 
IN Basuz), A., i, 761. 
and its hydrochloride (Gams), A., 
i, 564. 

Phenylserine, synthesis of (Knoop), A., 
i, 161. 

Phenylserine, y-hydroxy-. See 8-Phenyl- 
propionic acid, a-amino-8:4-dihydr- 
oxy-. 

3:4-dihydroxy-. See 8-Phenylpropi- 
onic acid,a-amino-8:3:4-trihydroxy-. 

Phenylstibine, tetrachloride and iodide 
(Scumip1), A., i, 901. 

Phenylstibine, m-amino-, tetrachloride 
hydrochloride (Scumipr), A., i, 903. 
Phenylstibinic acid, amino-, chloro-, 
chloronitro-, nitro-, and nitrohydroxy- 
derivatives, and their derivatives 

(Scumipt), A., i, 901. 

Phenyl telluromercaptan, and its de- 
rivatives (Giua and CueErcut), A., i, 
691. 

Phenyl 1:2:2:3-tetramethylcyclopentyl- 
carbinol (Rupr and LAuGsEr), A., i,385. 

4-Phenyl-1:4-thiazan, and its 4-oxide 
(HELFRICH and Rern), A., i, 525. 

Phenylthiolethylmethylaniline, and its 
salts (v. Braun and KIrscHBAUM), 
A., i, 729. 

Phenylthiolmercuri-chloride (LECHER), 
A., i, 456. 

Phenyl-o-tolyl telluride, and its de- 
rivatives (LEDERER), A., i, 839. 

Phenyl-p-tolyl, p-amino-, and p-hydr- 
oxy-, and their derivatives (KLIEGL 
and Huser), A., i, 836. 

d-Phenyl-p-tolylacetic acid, 
ester (Wess), A., i, 555. 

Phenyl-p-tolylacetyl chloride, a-chloro- 
(Wess), A., i, 555. 

Phenyl-p-tolylglycollic acid (WEIss), 


l-menthyl 


a 2 ‘ 
Phenyl-m-tolylmethane-2-carboxylic 
acid, 6’-hydroxy-, and its silver salt 
(BistrRyzcKI and ZEN-RUFFINEN), A., 
i, 436. 
a-Phenyl-8-0-tolyl-a-methyl-8-ethylcarb- 
amide (FABRIQUES DE PRODUITS DE 
CHIMIE ORGANIQUES DE LAIRE), A., 
i, 879. 
Phenyl-o-tolylmethyltelluronium iodide 
(LEDERER), A., i, 839. 
Phenyltriethylammonium mercuri-iod- 
ides, crystallography of (BARKER and 
Porter), T., 1318. 
Phenyltrimethylammonium mercuri-iod- 
ide, crystallography of (BARKER and 
Porter), T., 1316. 
8-Phenyltrimethylene glycol, and its 
methylene ether (Prins), A., i, 42. 
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Phenylurethane, p-amino-, and its de- 


rivatives, and p-nitro- (FARBEN- 
FABRIKEN VORM. F. Bayer & Co.), 
A., i, 544. 


Phenyl-m-xylylamine, 2:4:6-trinitro- 
(JAMES, JONES, and LEwis), T., 1277. 
Phenyl p-xylyl ketone, o-amino-, 0- 
bromo-, and o-hydroxy- (SCHAAR- 
SCHMIDT and HERZENBERG), A., i, 


744. 
Phillipsite, identity of spangite with 
(ZAMBONINI), A., ii, 46. 
Phloridzin, derivatives of (Opin), A., i, 
247. 
Phloroacetophenone, and its phenylhydr- 
azone (SEN and Guosn), T., 61. 
Phloroglucinol, catechins and tannins 
from (FREUDENBERG), A., i, 752. 
Phosphatides (FouRNEAU), A., i, 590. 
preparation of, from plants (FRiTscH), 
A., i, 919 
biochemistry of (BRINKMAN and VAN 
Dam), A., i, 782. 
estimation of aminoethyl alcohol and 
of choline from hydrolysis of 
(LEVENE and INGVALDsEN), A., ii, 
713. 
Phosphoferrite (LAUBMANN and STEIN- 
METZ), A., ii, 698. 
Phosphomolybdic acid (Wu), A., ii, 
625. 
preparation of, and its use in estima- 
tion of uric acid (PRoscHowsky), 
A., ii, 715. 
Phosphophyliite (LAUBMANN and STEIN- 
METZ), A., ii, 698. 
Phosphorescent substances, preparation 
of (ScHMILDT), A., ii, 722. 

Phosphorus, atomic weight of, in relation 
to that of silver (BrLEck1), A., ii, 
365. 

discoverer of (PAuEr), A., ii, 371. 

Réntgen ray spectrum of (BERGEN- 
GREN), A., ii, 654; (DE BROGLIE 
and DAUVILLIER), A., ii, 656. 

action of, on photographic plates 
(JORISSEN), A., ii, 461. 

red, action of, as a reducing agent 
(ROsENSTEIN), A., ii, 428. 

metabolism. See Metabolism. 

Phosphorus haloids, action of, with 
arsenic and arsenious compounds 
(SEN), A., ii, 308. 

trioxide (phosphorous oxide), lumin- 
escence and ionisation in the oxida- 
tion of (RINDE), A., ii, 108. 

pentoxide, equilibrium of zinc oxide, 
water and (EBERLY, Gross, and 
CrowELL), A., ii, 545. 

pentasulphide, action of, on benzo- 
phenoneoxime (KuHARA and Ka- 
sHIMA), A., i, 314. 
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Phosphorus haloids :— 

Phosphoric acid, esters with carbo- 
hydrates and their derivatives, 
rate of hydrolysis of (LEVENE 
and YamaGcawa), A., i, 712. 

compound of starch with (KeErs), 
A., i, 714. 

estimation of (SEELIGMANN), A., ii, 
633 ; (KLEINMANN), A., ii, 633, 
634; (D&BouRDEAUX), A., ii, 770. 

and its salts, estimation of, electro- 
volumetrically (KoLTHOFF), A., 
ii, 705. 

estimation of, as ammonium phos- 
phomolybdate (Srurzer), A., ii, 
265. 


recovery of ammonium molybdate 
in the estimation of (NEUBAUER 
and Wotrerts), A., ii, 322. 

estimation of, as barium phospho- 
molybdate (PosTERNAK), A., ii, 
505, 555. 

estimation of, volumetrically (TuIn- 
ZING), A., ii, 50. 

Phosphates, acidity and alkalinity of 
mixtures of carbonates and 
(Winpiscu and Dierricn), A., 
ii, 707. 

effect of, on the colour of phenol- 
sulphonphthalein salts (Bricut- 
MAN, MEACHEM, and ACREE), 
A., ii, 502. 
equilibrium of, in respiration and 
fermentation (WINDIscCH and 
Dretrivg), A., i, 352, 583. 
detection of, colorimetrically (Dr- 
Nicks), A., ii, 770. 
detection of, in presence of barium, 
by the strychnine-molybdate 
reaction (DEBOURDEAUX), A., ii, 
505. 
estimation of, in human blood 
(Fetcu), A., ii, 506. 
Pyrophosphoric acid, dissociation con- 
stants of, and the purity of its 
sodium salt (KotrHorF), A., ii, 
620. 
Hypophosphorous acid, studies on 
(Mircne t), T., 987, 1322. 
Phosphorus o ic compounds (STAUD- 
INGER and Meyer), A., i, 104, 105, 
106. 
Phosphorus estimation :— 
estimation of, in blood and serum 
(IVERSEN), A., ii, 632. 
estimation of, colorimetrically, in 
urine and blood (Brtu and Dotsy), 
A., ii, 769. 
Phosphotungstic acid (Wu), A., ii, 625. 
use of, in estimation of alkaloids 
(HerpuscnHkKa and Wo rr), A., ii, 
780. 
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Photochemical activity of absorbed radi- 
ations (WINTHER), A., ii, 404. 
equivalent law and light absorption 
(SreRN and VotMER), A., ii, 461. 


kinetics, mathematical theory of 
(PLotTniIkow), A., ii, 461. 
reactions, energy changes during 


(WarsBurs), A., ii, 404, 405. 
apparatus for using a metallic fila- 
ment lamp in (VoLMAr and Du- 
FRAISSE), A., ii, 575. 
studies (PLOTNIKOW), A., ii, 4, 211. 
transformations (Lirscuirz and 
Jorr#), A., i, 95. 
Photochemistry, quantum theory basis 
of (WarBURG), A., ii, 210. 
Photoelectric investigations with metal- 
lic salt solutions (SwENssoN), A., ii, 
409. 

Photographic development, chemical 
induction in (SHEPPARD and 
MEYER), A., ii, 342. 

phenomena, theory of (DAUVILLIER), 
A., ii, 725. 
plates, action of coal on (SINKINSON), 
T., 165. 
action of phosphorus on (JORISSEN), 
A., ii, 461. 
sensitisers, coloured (BARBIER), A., i, 
568. 
Photosynthesis, electronic theory of 
(Drxon and Poors), A., ii, 343, 
Phthalaldehydic acid, ethyl ester, di- 
hydrazone (Noyes and Coss), A.,i, 571. 
Phthaleins (Coprisarow), T., 209. 
absorption spectra of (Morr), A., ii, 
572. 


Phthalic acid, equilibrium of phthalic 
anhydride with (Monrog), A., i, 164. 
potassium hydrogen salt, use of, in 
volumetric analysis (HENDRIXSON), 
A., ii, 382; (Dopee), A., ii, 628. 
cellulose ester, preparation and pro- 
perties of (Levey), A., i, 674. 
a-naphthyl ester (CsANy1), A., i, 54. 
Phthalic acid, 3:5-dinitro- (TETRALIN 
G.m.b.H.), A., i, 25. 
isoPhthalic acid, 4-amino-, acetyl deri- 
vative, salts and esters of (MEYER), 
A., i, 738. 
4-amino-, and 4-nitro-, and their salts 
and esters (AxER), A., i, 739. 
2-iodo-, preparation of (JAMES, KEN- 
NER, and StussBines), T., 774. 
Phthalic anhydride, preparation and 
physical properties of (MonRog), 
om « ‘ 
vapour pressure of (Monrok), A., i, 
846. 
condensation of phenols with, in pre- 
sence of aluminium chloride (ULL- 
MANN and Scumipr), A., i, 53. 
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Phthalic anhydride, amino-, acetyl 
derivative, and nitro-, action of, with 
benzene and aluminium chloride 
(LAwWRANCE), A., i, 741. 

Phthalylacetoacetic acid, esters, consti- 
tution of (ScHEIBER and HorFeR), 
A., i, 553. 

a-Phthalylacetyl-p-bromophenylhydr- 
azide (CHaTTAWAY and TeEsn), T., 
Tid. 

a- and £-Phthalylacetylphenylhydr- 
azides (CHaTrAWAY and Tesn), T., 
717 


‘id. 

a-Phithalylacetyltolylhydrazides (CHAT- 
TAWAY and Tsu), T., 718. 

a-Phthalylbenzoyl-p-bromophenylhydr- 
azide (CHATTAWAY and Tesn), T., 
718. 

Ba ape epee ay 
(CHatTaway and T'gsn), T., 718. 

a- and 8-Phthalyl-y-bromophenylallyl- 
en (CHATTAWAY and TEsH), 

op 0 aD 

a- and 8-Phthalyl-p-bromophenylhydr- 
azides (CHATTAWAY and Tessn), T., 
715. 

a-Phthalyl-n-butyrylphenylhydrazide 
(CHATTAWAY and TrEsH), T., 717. 

Phthalyl chloride, condensation of a- 
naphthol with (CsAny1), A., i, 54. 

1:2-Phthaly1l-5:10-dihydroacridol, 
o-chloro-, and its salts (MAYER and 
Levis), A., i, 33. 

3:4-Phthalyl-5:8-dimethylfluorenone 
(ScHAARSCHMIDT and HERZENBERG), 
A, i, 854. 

a-Phthalylformyl-p-bromophenylhydr- 
azide (CHaTraway and Trsu), T., 717. 

a-Phthalylformylphenylhydrazide 
(Cuarraway and Trsu), T., 717. 

a-Phthalylformyltolylhydrazides(Cuat- 
TAWAY and Tesu), T., 718. 

Phthalylhydrazides, isomeric (CHATTA- 
way and Trsn), T., 711. 

9:9’-isoPhthalylidenedifiuorene and 
2:2’:7:7’-tetrabromo- (Siecuirz), A., 
i, 605. , 

Phthalylmalonic acid, esters, constitu- 
tion of (SCHEIBER and HopreEr), A., 
i, 552. 

a- and 8-Phthalylphenylallylhydr- 
azides (CHATTAWAY and Tesu), T., 
714, 

a- and £-Phthalylphenylethylhydr- 
= (Cuatraway and Tzsn), T., 
12. 

a- and 8-Phthalylphenyl-n- and -iso- 
propylhydrazides (CHATTAWAY and 
TrEsu), T., 713. 

Phthalylphenyltrimethylenebishydr- 
azide (CHATTAWAY and Tesu), T., 
714, 
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a-Phthalylpropionylphenylhydrazide 
(CHATTAWAY and TzEsH), 'I’., 717. 

a and £-Phthalyl-p-tolylallylhydr- 
azides (CHaTrAWAy and TEsu), T., 
716. 

a and 8-Phthalyltolylhydrazides 
(CHatraway and Txsn), T., 716. 

Phyllostachys mitis, catalase from (Ya- 
MASAKI), A., i, 453. 

Physiological action, relation between 
chemical constitution and (KAmmM), 
A., i, 482 ; (McCLELAND and PErers), 
A., i, 512. 

Physiological fluids, antagonism of ions 

in (NEuscHLOsz), A., i, 698. 

replacement of potassium by radio- 
active elements in (ZWAARDEMA- 
KER), A., i, 511. 

use of radium salts in (ZWAARDEMA- 
KER), A., ii, 279. 

estimation of sugar in (GorFFON and 
Nepveux), A., ii, 394; (SAINT- | 
Rat and RonFavt), A., ii, 778. 

titration of, with surface-active sub- 
stances as indicators (WINDISCH 
and Dierricn), A., ii, 777. 

Physiological processes, temperature- 
coefficient of (DHAR), A., i, 907. 

Physostigmine. See Eserine. 

Phytic acid, synthesis of (ANDEKsON), 
A., i, 663. 

Phytin in the seeds of the silver maple 

(ANDERSON and Kut»), A., i, 801. 
estimation of, in plant extracts (Rip- 
PEL), A., ii, 518. 

Phytosterol C.,H,.O, and its acety! 
derivative, from Hyenanche globosa 
(Henry), T., 1624. 

Pickeringite from Hungary (ZsIvNyY), 
A., ii, 698. 

Pickling solutions, estimation of free 
acid in (Boye), A., ii, 554. 

Picric acid, preparation of (MARQUEY- 
ROL, CaRRE, and LoRIETTE), A., i, 
306, 307; (MaRQUuEYROL and 
Carré), A., i, 380; (Dott), A., 
i, 480. 

equilibrium of, with dinitrotoluenes 
(Wocrinz and VArt), A., i, 307. 

additive compounds of, with 8B- 
napththol methyl ether and quinol 
dimethyl] ether (Giua and MakcEL- 
LINO), A., i, 667. 

estimation of incompletely nitrated 
phenol in the manufacture of 
(MarRQueyrRoL and CarRE), A., ii, 
271. 

Picrotoxin, constitution of (HoRRMANN 
and PriLiwitz), A., i, 861. 

Picrotoxinin, action of hydrochloric 
acid and of ozone on (HORRMANN and 
PrILLWITz), A., i, 861. 
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a- and §-Picrotoxininones, and their 


derivatives (HORRMANN and PRiLL- | 


witTz), A., i, 861. 
Picryl chloride, preparation of (FRANK- 
LAND and GARNER), A., i, 666. 
Piezo-chemical studies(ConENn, HEtTER- 
SCHIJ, and MoESVELD), A., ii, 621.: 
Pigments, colloidal, electrical properties 
of (KELLER), A., ii, 350. 
+“ (Harrow and Gigs), A., i, 
Pimpinella  saxifraga (pimpernel), 
saponin from the roots of (VESTLIN), 
A., i,,411. 
Pinscoin transformation (MEERWEIN), 
a 
Pinacone, preparation of, and its chloro- 
hydrin (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 362. 
Pinacyanol, constitution of (MILLs and 
HAMER), T., 1550. 
Pine lignin. See Lignin. 


* Pinene, chlorination of (AscHan), A., i, 


317. 
reactions of, with terpene hydrohaloids 
(AscHay), A., i, 318. 

Pine oil and resin, Chinese, constituents 
of (SHINOSAKI and Ono), A., i, 
857. 

Pinus longifolia, constituents of Indian 
turpentine from 
570. 

Piperidinomethylenecamphor, and its 
hydrochloride (Rupz, SEIBERTH, and 
KussMAvL), A., i, 239. 

8-4-Piperidylpropionic acid, and its 
platinichloride and ethyl ester (RaBE 
and Kinp.Er), A., i, 78. 

Piperidyldithiocarbamic acid, cobalt 
a sodium salts (Comprn), A., i, 
537. 

<< ee (GERHARDT), A., i, 


Piperonaldehyde, preparation of, from 
camphor oil (Nacat), A., i, 743. 

9-Piperonylidenefluorene, and its picrate 
and 2:7-dibromo- (Sieeirz), A., i, 
605. 

Piperonylidenegallacetophenone di- 
methyl ether, and its derivatives 
(PFEIFFER and Emer), A., i, 562. 

Pituitary glands, active principles of 

(Dup.ey), A., i, 344. 

pressor substance from (CRAWFORD), 
A., i, 458. 

sheep, presence of iodine in (SEAMAN), 
A., i, 695. 

Placenta, formation of urea by the 
(Hammett), A., i, 201. 

Plantagenic acid, and its silver salt 
ee and PAPAVASILION), A., 
1, 802. 


(StmmonsEN), T., | 
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Plantago coronopus, constituents of 
(EMMANUEL and ParavasiILion), A., 
i, 802. 

Plants, formation of optically active 
compoundsin (Hess and WELTZIEN), 
A., i, 328; (PrincsHetm ; Hess), 
A., i, 774. 

absorption of various ions from salt 
solutions by (PANTANELLI), A.,i,800. 

adsorption and modification of food 
materials by (REINAU), A., i, 799. 

theories of assimilation of (WoKER), 
A., i, 354; (KécEL), A., i, 355. 

apparatus for study of photosynthesis 
and respiration in (OsTERHOUT), 
A., i, 128. 

physiology and osmosis of, experi- 
ments on (Lesace), A., i, 700. 

acrial fertilisation of, treated with 
carbon dioxide (CummiNGs and 
JonEs), A., i, 267. 

respiration of the roots of (CENGHELLI), 
A., i, 798 

réle of water in respiration of (PAL- 
LADIN), A., i, 127. 

effect of carbon dioxide on the growth 
of (REINAU), A., i, 128. 

germination of, when deprived of 
carbon dioxide (BARBIERI), A., i, 
268. 

absorption of calcium salts by the 
roots of (MAQUENNE and Dks- 
moussy), A., i, 357. 

occurrence of copper saltsin (FLEURENT 
and Lé&v1), A., i, 584; (GuUERI- 
THAULT), A., i, 653. 

effect of copper salts on the growth of 
(MaQuENNE and Demovussy), A., i, 
584, 

action of iron and copper salts on 
(MaQuENNE and Demoussy), A., 
i, 654. 

oxidising enzymes of (ONsLow), A., i, 
920. 

assimilation of formaldehyde by 
(Jacosy), A., i, 800. 

formation of hexaldehyde and inositol 
in, by photosynthesis (KécEt), A., 
i, 129. 

possible formation of hexamethylene- 
tetramine in (VAN Z1sp), A., i, 918. 

occurrence of hydrocyanic acid in 
(RosENTHALER), A., i, 130, 271. 

action of hydroecyanie acid on the 
growth of (WreHMER), A., i, 273; 
(Sroxuasa), A., i, 516. 

hematoid compounds of iron in 
(Got), A., i, 208. 

effect of manganese and chromium 
salts on growth of (WEIS; PFEIF- 
FER, SIMMERMACHER, and RIppPEt), 
A., i, 652. 


calcium content of (PARKER and 
Trvoe), A., i, 702. 

effect of nucleic acid derivatives and 
nitrogen-fixing organisms on growth 
of (BorroMLEy), A., i, 265. 

influence of organic compounds on 
the development of (CIAMICIAN 
and RAvENNA), A., i, 408, 701. 

action of osmium tetroxide on growth 
of (SEELIGER), A., i, 803. 

function of oxalic acid in (STAEHELIN), 
A., i, 182. 

——— of phosphatides from 
(Fritscn), A., i, 919. 

sucrose in, in presence of free acids 
(Corn), A., 1, 702. 

distribution of titanium in (GEIL- 
MANN), A., i, 804. 

influence of vitamins on the develop- 
ment of (LumizRE), A., i, 652. 

annual, distribution and migration of 
mineral salts in (ANDRE), A., i, 
271. 

calciferous, fixation of calcium by 
(Ropert), A.,£i, 270. 


green, chemical constituents of 
(FRANZEN and WaGNER), A., i, 
653. 


distribution and migration of copper 
in tissues of (MAQUENNE and 
Demovssy), A., i, 270. 

organic nutrition of (Boxkorny), 
A., i, 918. 

formation of starch in (RAVENNA), 
A., i, 514. 

vitamins in the tissues of (STEEN- 
BOCK, Gross, and SEtz), A., i, 
357; (STEENBOCK, BovurTwWELL, 
SELL, and Gross), A., i, 358. 

effect of urea on (Boxorny), A., i, 


flowering, reduction of silver salts in 
the cells of (CzApEkK), A., i, 919. 

medicinal, action of chlorine and 
bromine on (Liotta), A., i, 587. 

detection of dextrose in (BouRQUELOT 
and BripEt), A., ii, 337. 

Plant cells, osmotic pressure in (ARR- 

HENIvs), A., i, 209. : 

effect of anions on the permeability of 
(RABER), A., i, 585, 586. 

colloidal chemistry of the division of 
(SPE), A., i, 353. 

photochemical decomposition of carbon 
— in (WarBuRG), A., i, 583, 

98. 

synthesis of aromatic amino-acids in 
— and FLORENCE), A., i, 
46 . 

green, reduction of nitric acid in 

(Warsure), A.,, i, 918. 
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Plants, relation between nitrogen and } Plant cells, plasmolysis of, by organic 


vapours (GUERIN and LORMAND), 
A., i, 584. 

macrochemical examination of sub- 
stances in (NEvToLITzKy), A., i, 
269. 

Plant extracts, estimation of phytin in 
(RiprEz), A., ii, 518. 

Plant gums, swelling of, in solutions 
of amino-acids (MacDovcaL and 
Sporur), A., i, 514. 

Plant juices, electrometric titration of 

(Haas), A., i, 268. 
hydrogen-ion concentration @f (CLE- 
VENGER), A., i, 269. 

Plant pigments. See Pigments. 

Plant plasma, colloidal chemistry of 
(TapoKkoro), A., i, 585. 

Plant tissues, nutrition in (OSBORNE, 
MENDEL, and WAKEMAN), A., i, 
457. 

distribution of iron in (Jongs), A., i, 
909. 

vitamins in (OsBoRNE, MENDEL, and 
WAKEMAN), A., i, 414. 

Platinum, bibliography of (Howr and 

Hout7z), A., ii, 438. 

shape of ultramicroscopic particles of 
(Gans and CaLaTroni), A., ii, 
256. 

relative brightness at the melting 
points of gold and (HOFFMANN and 
MEIssNER), A., ii, 3. 

influence of lead on the catalytic 
activity of (MAxTED), T., 1501. 

colloidal, ageing of (RocasoLaNo), 
A., ii, 607. 

Platinum salts, hydrolysis of (ARrcHI- 
BALD), T., 1104. 

Platinitetrammine disulphite, and its 
chromate derivatives (STROMHOLM), 
A., ii, 44. 

Platotriammine  sulphite 
HOLM), A., ii, 44 

Platinum organic compounds :— 
tripropylenediamine salts, stereoiso- 

meric (SMIRNOV), A., i, 371. 

Platinum black, catalysis with (OLIVERI- 
MANDALA), A., ii, 607. 

Platinum wire, substitutes for, in flame 
and bead tests (EHRINGHAUS), A., ii, 
263 ; (KIPLINGER), A., ii, 381. 

Plumbates. See under Lead. 

Poisons, action of, on enzymes (SAN- 
TEssON), A., i, 401, 576. 

pharmacological action of (TRAUBE), 
A., i, 204. 

bees’, chemical nature of (FLURY), A., 
i, 509. 

Polarimetry, source of yellow light in 
(GUGLIALMELLI), A., ii, 444. 

Polarisation, anodic. See Anodic. 
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Polarity in the light of Lewis’s theory 
of valency (LATIMER and RopEsvusR), 
A., ii, 537. 

Polonium, physiological action of rays 
from (ZWAARDEMAKER), A., i, 
343. 

emission of a-particles of (Lawson), 
A., ii, 656; (Curre), A., ii, 
726. 

Polycyclic compounds, chemistry of, in 
relation to their homocyclic unsatur- 
ated isomerides (FARMER and INGOLD), 
T., 1362. 

oupermncen, constituents of plants of 

order (STEENHAUER), A., i, 
272. 

mn (STAUDINGER), A., i, 

17 


under the influence of light (KécEL), 
A., ii, 343. 

em isomerism of (SKITA), 
«yi, 832. 

Pelymethylene i =. energy content of 

UCKEL), A., 

Poi saccharides a comet A., i, 820. 

chemistry of (HERZFELD and KLIN- 
GER), A., i, 713. 

constitution of (IRVINE and STEELE), 
T., 1474; (Irvine and Sovurar), 
T., 1480. 

hydrolysis of (H1ipr), A., i, 531. 

Polysilicates. See under Silicon. 

Polyzime, properties of the enzyme 
extract (TAKAMINE and OsHIMA), A., 
i, 574. 

Poplar. See Populus nigra. 

Populus nigra (poplar), constituents of 
the honey of (TANRET), A., i, 132. 
Potash-bulbs, use of soda-lime in the 
calcium chloride tube of (FrrEpRICHs), 

A., ii, 266. 

Potassium, preparation of (WICKEL and 

LoEBEL), A., ii, 32. 

transference numbers of sodium and, 
in mixed chloride solutions (BRALEY 
and Hatt), A., ii, 662. 

Potassium salts, physiological action of, 
and their replacement in nutritive 
solutions (ZWAARDEMAKER), A., i, 
345, 511. 

Potassium aluminate and ferrite, pre- 
paration and physical properties of 
(Morey), A., ii, 33. 

anhydrotellurite, preparation and pro- 
perties of (HuLor), A., ii, 174. 

antimonate, preparation of (VAN 
LEEUWEN), A., ii, 43. 

arsenites (SCHREINEMAKERS and DE 
Baat), A., ii, 489. 

bromate and iodate, standardisation 
of, with standard sulphuric acid 
(Berriavux), A., ii, 554, 


Potassium bromide, solubility of, in 
bromine water (JosErH), T., 
377. 

solutions, equilibrium between brom- 
ine and, at 0° (Jongs and Harr- 
MANN), A., ii, 153. 
chlorate, use of, in titrating alkalis 
(VAN VALKENBURGB), A., ii, 387. 
chloride, electrical conductivity of, in 
mixtures - pyridine and water 
(GuosH), T., 1390. 
activity- coefficient of normal solu- 
tions of (BEATTIE), A., ii, 466. 
equilibrium of mixed crystals of 
sodium chloride and (TAMMANY), 
A., ii, 373. 
freezing- -point curves of mixtures of, 
with sodium chloride and calcium 
chloride (LANTSBERRY and PAGE), 
A., ii, 250. 
dichromate, effect of ultra-violet light 
on the potential of solutions of 
(Swensson), A., ii, 76. 
solution of, in sulphuric acid, as 
an absorbent for hydrocarbons 
(Precnota), A., ii, 776. 
Tripotassium lead hydrogen octa- 
fluoride, preparation of (MATHERS), 
A., ii, 546. 
hydroxide, free energy of, in aqueous 
solution, and the activities of its 
ions (CHow), A., ii, 281. 
permanganate, influence of dissociation 
on the ~ ay le spectrum of 
(ADINOLFI), A., ii, 721. 
course of the reactions of, with 
hydrobromic acid and with hy- 
drochloric acid (VENABLE and 
Jackson), A., ii, 377. 
nitrate, formaticn of mixed erystals of 
ammonium nitrate and (CAILLART), 
A,, ii, 312. 
phos hate, action of, on boiling with 
calcium hyd rogen carbonate (WIND- 
IscH and oe aby A., ii, 482. 
platinichloride, hydrolysis of, under 
the influence of light (ARCHIBALD), 
T., 1104. 
plumbite, oxidation of, to plumbate, 
electrolytically (Jrrsa), A., ii, 
620. 
sulphate, formation of double salts of 
calcium ae and (ANDERSON 
and NEsTELL), A., ii, 374. 
aluminium sulphate, singly-refracting 
(RAMANN and SpeEncGeEt), A., ii, 
257. 
magnesium sulphato-chromate, pre- 
paration of (Durrovur), A., ii, 
433. 
sulphide, action of rey chloride 
with (Brer@MANN), A., i, 548. 
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Potassium ¢ compounds :— 
carbazoles (FRANKLIN), A., i, 397. 
ferricyanide, preparation of, electro- 

lytically (BRown, HENKE, and 
MILLER), A., i, 476. 


isomeride of (Brtuuccr), A., i, 
378. 

ferri- and ferro-cyanides (Brices), T., 
1030. 


ferrocyanide, use of, in electrometric 
analysis (MOLLER), A., ii, 54. 

oxalotungstite (COLLENBERG), A., ii, 
115. 

Potassium detection, estimation, and 

separation :— 

detection of (Lutz), A., ii, 509. 

estimation of, as perchlorate (BAXTER 
and Kopayasni), A., ii, 388; 
(Baxter and Rupert), A., ii, 772. 

estimation of, in blood (KRAMER), A., 
ii, 268. 

estimation and separation of (Kuzt- 
RIAN), A., ii, 450. 

estimation of, in presence of sodium 
(QUARTAROLI), A,, ii, 635. 

estimation of, and its separation from 
sodium (WENGER and HEMEN), A., 
ii, 556 ; (Morris), A., ii, 707. 

separation of, from magnesium (PAL- 
KIN), A., ii, 637. 

explosion during the separation of, 
from sodium by the perchlorate 
method (JosErH and Martin), A., ii, 
333. 

use of nickel crucibles in estimating, 
in soils (WALKER), A., ii, 127. 

Potato juice, saccharogenic action of 
(McGutreE and FAtk), A., i, 414. 

formation of melanin in (HAEHN), 
A., i, 801. 

Potential, reproducible, at liquid junc- 
tions (LAMB and Larson), A., ii, 
347. 

sparking, in carbon dioxide at high 
pressures (GuyE and Mercier), A., 
li, 346. 
Powders, solid, welding of, under pres- 
sure (v. HAGEN), A., ii, 166. 

Precipitates, structure of (ODEN), A., ii, 

600, 675. 

adsorption by (WEISER and MIDDLE- 
ron), A., il, 228. 

machine for washing (SINKINSON), A., 
ii, 327. 

physicochemical method for analysis 
of (Jotrpors), A., ii, 112. 

Precipitation, rhythmic (WILLIAMs and 


MackENzIzE), T., 844; (Ray- 
LEIGH), A., ii, 26 ; (KoENIG), A., 
ii, 594. 


effect of chlorine on (FosTER), A., ii, 
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Prehnite from the Tatra mountains 
(Pawtica), A., ii, 260. 

Preluciferin, réle of (Dusots), A., i, 
345. 

Pressure, registration of rapid changes 

of (NERNsT), A., ii, 419. 
effect of, on biological processes (Rip- 
PEL), A., i, 915. 

Primeverin, constitution of (Goris and 
Viscuniac), A., i, 14. 

Primeverobionic acid, calcium 
(Goris and Viscunrac), A., i, 14. 

Primeverose, constitution and derivatives 
of (Goris and ViscHniAc), A., i, 14. 

Primulaverin, constitution of (Goris 
and ViscHNniAc), A., i, 14. 

Probability, relation between entropy 
and (BerTHovpD), A., ii, 225. 

or aa homologues of (KAmm), A., i, 
482. 


salt 


Proline, nutritive value of (SuRE), A., i, 
785. 

Prolines, hydroxy-, isomeric, and their 
derivatives (Leucns and BorMAny), 
A., i, 85. 

Propane, weight of a normal litre of 
(TrmMMERMANS), A., i, 657. 

Propane, Sy-dibromo-a-amino-, decom- 
position of, in ether (ABDERHALDEN 
and Pagqurn), A., i, 596. 

qycloPropane derivatives (WIDMAN), A., 
i, 55 ; (KoHLER and WIL.IAMs), A., i, 
59 ; (KoHLER and Rao), A., i, 61. 

Propionic acid, decomposition of, in the 

animal organism (BLUM and Wor1n- 
GER), A., i, 650. 
ethyl ester, potassium derivative 
(ScHEIBLER and Voss), A., i, 367. 
halogenophenacyl esters (JUDEFIND 
and ReErp), A., i, 481. 

Propionylbromo-a-ethylbutyrylcarb- 
amide (FARBENFABRIKEN VoORM. F, 
Bayer & Co.), A., i, 296. 

o-Propionyl-p-cresol p-nitrophenylhydr- 
azone (Vv. AUWERS and LAMMERHIRT), 
A., i, 392. 

1-Propionyl-1-ethylcyclohexane (MEER- 
WEIN and KremeErs), A.,, i, 6. 

Propionylcyc/ohexanone, and its deriva- 
tives (MEERWEIN and KREMERs), A., 
i, 5. 

2-Propionylindazole, and its derivatives 
(v. AUWERS and DiEsBERG), A., i, 
640. 

Propiophenone, o-amino-, and o-nitro-, 
and their derivatives (v. AUWERS and 
DieEsBeErec), A., i, 640. 

a ~ Acme (NEtson), A., i, 
154. 

Proponal, detection of, microchemically 
(vAN ITALLIE and VAN DER VEEN), 
A., ii, 200, 
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o-n-Propoxy-8-methylcinnamic acids, 
stereoisomeric, and their methyl esters 
(SToERMER and Sanpow), A., i, 614. 

p-Propoxyphenylcarbamide, By-di- 
hydroxy- (BoEDECKER and RosEn- 
BuscH), A., i, 567. 

1-a-Propylbutylcyclopentan-1-ol, a- 
hydroxy- (MEERWEIN and KREMERS), 
A., i, 5. 

n-Propyl aa-dimethylbutyl ketone, and 
its semicarbazone (MEERWEIN and 
ScHWEINHEIM), A., i, 4. 

Propylene, preparation of (HEINEMANN), 
A,, ii, 281. 


B-Propylglutaramide, aa’-dicyano- (DAY | 


and ‘THorpPe), T., 1471. 
8-Propylglutaric acid, and its silver salt 
and derivatives (Day and THorRPE), 
T., 1471. 
1-Propyleyclohexan-l-ol, 1-a-hydroxy- 
(MEERWEIN and Kremers), A., i, 5. 
By-isuPropylidenedioxypropyl phos- 
phate, and its salts (Fischer and 
PFAHLER), A., i, 808. 
By-isoPropylidenedioxypropylmalonic 
acid, salts and ethy! ester of (FiscuER 
and Prauer), A., i, 807. 
isoPropylideneglycerol, and its deriva- 
tives (FiscHER and PFAHLER), A., i, 
807. 


Propyliminodisulphonic acid, wr 


salt (TravBE and Wo Fr), A., i, 71 
N-Propylnortropane, y-hydroxy-, and 

its salts and benzoyl derivative (v. 

Braun and RArn), A., i, 447. 
N-Propylnortropidine, y-hydroxy-, and 


its benzoyl derivative and its hydro- | 


chloride (v. BRAUN and RArn), A., i, 
448, 


1-Propyley-/opentane-l-carboxylic acid | 


(MEERWEIN and Kremers), A., i, 5. 


Propyltetramethyleneglycol. See 1- 


Buty!cyclopentan-1-ol, a-hydroxy-. 
Prosol (DuNBAR and BINNEWEIs), A., 
i, 410. 
Proso millet, analysis of the oil from 
(DunBar and BINNEWEIS), A., i, 410. 


| 
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Protalbic acid, gold number of (Gorr- 


NER), A., ii, 296. 
Protease in germinated barley (MAEzs- 
TRINI), A., i, 273. 
Proteins, chemistry of (HERZFELD and 
K.uIncER), A., i, 697; ii, 567. 
classification of (THomAs), A., i, 644. 
formation of, from carbamide in the 
animal organism (SALKOwsK]), A., 
i, 694. 
effect of acids and alkalis on the 
physical properties of (Lorn), A., 
i, 894. 
action of light on (SoHANz), A., ii, 
213, 214. 
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Proteins in polished rice (KUROSAWA), 
A., i, 414. 
in vegetable juices, isoelectric points 
of (CoHN, Gross, and JoHNson), 
A., i, 209. 
absorption and utilisation of (MULLER 
and MurRscHHAUSER), A., i, 260. 
effect of salts of heavy metals on 
coagulation of (KEHOE), A., i, 645. 
evolution of (KENNAWAY), A., i, 190. 
hydrolysis of (GorTNER), A., i, 190; 
(DowE Lt and Mrenavt), A., i, 191; 
(Hotm and Gortner), A., i, 400; 
(GorTNER and Ho.m), A., i, 450. 
rate of hydrolysis of, by pepsin 
(Nortnrop), A., ii, 607. 
precipitation of, by acids and alkalis 
(WAGNER), A., i, 683. 
with ethyl acetate (Manis), A., ii, 
398, 785. 
by tannin (SoLLMANN), A., i, 893. 
free amino-grouys of (EDLBACHER), A., 
i, 896. 
relation of free amino-groups to lysine 
content of (FELIX), A., i, 687. 
action of benzyl alcohol on (J acoBson), 
A., i, 506. 
relation between the cystine content 
and efficiency in nutrition of 
(Lewis), A., 1, 648. 
Adamkiewicz reaction for (FEARON), 
A., ii, 786. 
analysis of (ANDERSEN), A., ii, 647. 
estimation of histamine and histidine 
in (HANKE and Kogss.Er), A., ii, 
784. 
estimation of nitrogen in the products 
of hydrolysis of (HILLER and VAN 
SLYKE), A., ii, 68. 
estimation of sugar in the degradation 
products of (Last), A., ii, 199. 
separation of, in serum (PIETTRE and 
Vina), A., ii, 568. 

Protoactinium. See Ekatantalum. 

Protoanemonin (ASAHINA and Fvsira), 
A,, i, 493. 

Protocatechualdehyde, manufacture of 
(CONFECTIONERY INGREDIENTs, LTD., 
MaTrTHEws, Kine, and Kang), A., i, 
676. 

Protoplasm. living, reversible gelatinisa- 
tion in (Bay.iss), A., i, 514. 

Protosiloxane (Stock and SomMI£Esk1), 
A,, ii, 31. 

Propyl alcohol, specific heat of, and of 
its mixtures with (Gipson, Parks, 
and LATIMER), A., ii, 586. 

isoPropyl alcohol, refractive indices of 
mixtures of acetone and (PALMER), 
A., i, 659, 

Propylaniline, y-hydroxy- (RinpFvsz 
and Harnacg), A., i, 681, 
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9-p-isoPropylbenzylidenefluorene, 2:7- 
dibromo- (S1EGLITz), A., i, 606. 

Propylene, preparation of, and its homo- 
logues (CHEMISCHE FABRIK BuCcKAU), 
A., i, 657. 

m- and iso-Propylsulphuryl chlorides 
(Stern Kopr, Mize, and HEROLD), A 
i, 590. 

1-Propyltetrahydroquinoline, 1-y-hydr- 
oxy- (RinpFuUsz and Harnack), A., 
i, 681. 

Propyldithiocarbamic acid, cobalt, nickel, 
aud sodium salts (Compin), A., i, 537. 

n- and iso-Propylxanthic acids, cobalt 
and nickel salts (DELEPINE and 
Comptn), A., i, 522. 

Pulegol, and its salts (PAOLINI), A., i, 

isoPulegol, and its esters, physical pro- 
perties of (PIcKARD, HUNTER, LEw- 
cock, and PENNINGTON), T., 1248. 

Pulegoneanil (REDDELIEN and MeEyn), 
A., i, $15. 

Pulegonesulphonic acid, preparation of, 
and its salts (WALLACH, REGGELIN, 
RIESENER, and HevsneEr), A., i, 490. 

Pump, suction, Eykman’s (R&ICHER), 

A., ii, 107. 
water, back-pressure valves for (Pin- 
OFF), A., ii, 682. 

Puraloins, and their derivatives (SEEL), 
A., i, 67. 

Purines, detection and estimation of, in 
blood and serum (THANNHAUSER and 
Czoniczer), A., ii, 715. 

Purpurin 2-acetate (DIMROTH, FRIEDE- 
MANN, and KAMMERER), A., i, 443. 
Pyknometer, determination of density 

by means of the (Biock), A., ii, 
590. 

for use with small quantities of gases 
(Kuinc and SucHowiAk), A., ii, 
15. 

Pyracene (FLEISCHER and” WoLrFF), A 
i, 541, 

eg (FLEISCHER and 
Wo rr), A., i, 541. 

Pyramidone (dimethylaminoantipyrine), 

detection of (SANCHEZ), A., ii, 455. 
estimation of, colorimetrically (Es- 
cAIcH), A., ii, 644. 

Pyrargyrite, analysis of (CasTRo), A., 
ii, 438. 

Pyrazolones, —— of (WoLFF and 
THIELEPAPE), A., i, 764. 

Pyrazolone-3- carboxylic acid, 
ester (RUGGLI and HARTMANN), A 
637. 

Pyridine, action of ethyl chloroformate 

on (Hopkins), T., 278. 
methylstannichloride (Druce), A., i, 
426, 


iy 
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Pyridine, estimation of, and its separa- 
tion from ammonia (PRIDEAUX , A., 
ii, 202. 

Pyridinecarboxylic acids, affinity con- 


stants and esterification of (WxG- 
SCHEIDER), A., i, 761. 

Pyridine-nitroform (SCHMIDT and 
FIscHER), A., i, 727. 


2:3-Pyridinoacenaphthene, and its salts 
(ZINKE and Rairn), A., i, 89. 

8-4-Pyridylacrylic acid, and its salts 
(RABE and KINDLER), A., i, 78. 

4-Pyridylethyl haloids (MEIsENHEIMER, 
NERESHEIMER, and SCHNEIDER), A., 
i, 762. 
a-4-Pyridylpropan-8-ol, yyy-trichloro-, 
its salts (RABE and KINDLER), 
A., i, 78. 

Pyrobelonite from Sweden (Fink), A 
ii, 442. 

Pyrogallol, preparation of (NITRITFABRIK 

Axt.-GEs.), A., i, 432. 
arsenate (Sonn), A., i, 118. 
compound of titanium chloride with 
(RosENHEIM and Sorecg), A., i, 
552. 

Pyrogenic condensations (MEYER aud 
TAEGER), A., i, 589. 

Pyromucic acid, p-bromophenacyl ester 
(JUDEFIND and Rerp), A., i, 481. 

Pyrones, and thio-, absorption curves of 
oxonium salts of (HANTzscH), A., i, 
72. 

Pyronine colouring matters, cyano-, 
ees spectra of (KEHRMANN and 
Sanpoz), A., ii, 142. 

Pyrophosphoric acid. See under Phos- 
phorus. 

Pyrotechnics, analysis of ingredients for 
(Faser and Stopparp), A., ii, 509. 
Pyroxylin, viscosity of solutions of 
(HieGrins and Pirmayn), A., i, 535. 
Pyrrole, action of, on p- -dimethylamino- 

benzaldehyde (SALKowskI), A., ii, 
566. 

effect of, in melanuria (SAccARDI), A., 
i, 203, 790. 

metallic salts (FRANKLIN) A., i, 396. 

Pyrrole-black (ANGELI and Lurrt), A 
i, 397, 886. 

Pyrrole-2-carboxylic acid, magnesium 
salt (Oppo and Pottaccr), A., i, 408. 

Pyrrolidine derivatives (Levcus and 
BokMANN), A., i, 85 

Pyrrolidonecar boxy] chloride, compound 
of leucine ethyl ester with (ABDER- 
HALDEN and SPINNER), A., i, 879. 

Pyrrolidonecarboxylic acid, and hydr- 
oxy-, brucine and strychnine salts 
(Dakin), A., i, 295. 

di-a-2-Pyrrolidylbutan-8-one, and its 
picrate (HxEss), A., i, 87. 
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Pyruvic acid, formation of, in alcoholic 
fermentation (FERNBACH and SCHOEN), 
A.,i, 406; (NEUBERGand REINFURTR), 
A., i, 583. 

Pyrylium compounds (DILTHEY and 
BO6TTLER), A., i, 62 ; (DinTHEY and 
TAUCHER), A., i, 323, 324. 


Q. 
Quantum theory, and the structure of 


matter (Lorine), A., ii, 365, 482. 
application of, to chemical reactions 


(Lewis), A., ii, 100. 
Quartz, structure and rotation of 
(BEcKENKAMP), A., ii, 372. 


magnetic susceptibility of( WIsTRAND), 
A., ii, 527 

adsorption of hydrogen by (Para- 
Nups), A., ii, 416. 


action of carbon dioxide on (MATIGNON | 


and Marcnat), A., ii, 430. 
Quinazolines (BocerT and ScaTcHarp), 
A., i, 184. 
Quinene dihydrochloride (HErpEL- 
BERGER and Jacoss), A., i, 634. 


Quinie acid, methylation of (HErzic 


and Ortony), A., i, 878. 
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Quinoline bases, preparation of, and 
their stannichlorides (Druce), A., i, 
88. 

Quinolinesulphonic acids, and their salts 
(BESTHORN and GEISSELBRECHT), A 
i, 563. 

Quinolyl-6-azohydrocupreine (HEIDEL- 
BERGER and JAcoss), A., i, 176. 

4-Quinolylethyl ethyl ether, and its 

salts (MEISENHEIMER, FINN, and 
ScHNEIDER), A., i, 763. 
haloids (MEISENHEIMER, FINN, and 
ScHNEIDER), A., i, 763. 
o-Quinones, action of o-aminothiophenol 
on (STAHRFOss), A., i, 256. 

Quinoneanil oxide (WIELAND 
Rorn), A., i, 306. 

Quinone- imide colouring matters (KEHR- 

| MANN and Sanpoz), A., ii, 142. 

| Quino-pyran derivatives (DIurHEey and 
TAUCHER), A., i, 323. 

Quinotoxines, conversion of, into nitriles 

(FARBWERKE VorRM. MEISTER, Luctvs, 

& Brunineo), A., i, 78. 
2:3-Quinoxanthone, 8-hydroxy-, prepara- 
tion of, and its derivatives (DEAN and 

NIERENSTEIN), T., 802. 

Quinuclidines (MEISENHEIMER), A., i, 
761. 


and 


Quinidine, derivatives of (Jacoss and 


HEIDELBERGER), A., i, 174. 
Quinidine, chloro-, ret (HErI- 
DELBERGER and JAcoss), A., i, 634. 
Quinine, oxidation of, with hydrogen 


peroxide (NIERENSTEIN), a i} 
875. 

derivatives of (Jacos and HEIDEL- 
BERGER), A., i, 173. 

detection of, colorimetrically (GANAS- 
SINI), A., ii, 339. 

detection and estimation of, in urine 
(NIERENSTEIN), A., ii, 456. 

detection of cinchona alkaloids in salts 
of (KotTHoFF), A., ii, 203. 


estimation of, in presence of strych- 
nine (Buiss), A., ii, 276. 
Quininium ferrocyanides (Brices), T., 
1034. 


Quinizarin, reactions of (SCHOLL, 
ScHWINGER, and DIsCHENDORFER), 
A., i, 170. 

Quinol, tautomerism of (Fucus and 

EusneEr), A., i, 159. 
— action of (MESSNER), A., i, 
672. 


dimethyl ether, additive ya 
of (Grua and MARCELLINO), A 
667. 
Quinoline, modification of ree syn- 
thesis of (BARNETT), A., i, 878. 
action of ethyl chloroformate on (Hop- 
kins), T,, 278. 


“» i, 


R. 


| Racemic acids, resolution of, by means 
of optically active alcohois (WrREN, 


WILLIAMS, and Mypp.teTon), T., 
191. 
Racemisation (ERLENMEYER), A., i, 45. 


| Radiation and ionisation in helium 
(Compton), A., ii, 725. 
absorbed, photochemical 
(WINTHER), A., ii, 404. 
| Radioactive atoms. See Atoms. 
degradation in relation to the periodic 
system (KiRcHHOF), A., ii, 611. 
elements, oo and structure 


effect of 


of (CoLiins), A., ii, 744. 

use of, in —— fluids 
(ZWAARDEMAKER), A op & S25 
ii, 279. 


influence of, on development . tad- 
—_ (VAN DEN BROEK), A., i, 
404. 


4 origin of, in the atmosphere 

(BonGcarDs), A., ii, 277. 
Radioactivity of common materials, 

investigation of (HorrMaANN), A., 
ii, 575. 

of rocks and minerals of Bavaria 
(Henricn), A., ii, 216. 

of rocks of the Kolar gold-fields 
(Watson and Pat), A., ii, 278, 

of water. See under Water, 


INDEX 


Radio-lead. See Lead. 
Radium, absorption of y-rays from 
(Kou trauscn), A., ii, 146, 147. 
disintegration series of (KirscH), A., 
ii, 577. 
determination of the ratio of uranium 
to (Linp and Roserts), A., ii, 
463 ; (JOHNSTONE and Bo.trwoop), 
A., ii, 523. 
emanation. See Niton. 
concentration of, by fractional crystal- 
lisation (N1ERMAN), A., ii, 408. 
content of rocks of the Loetschberg 
Tunnel (Poor), A., ii, 657. 
chemical action of the penetrating 
rays of (KaILAn), A., i, 538; ii, 


576. 
action of, on sucrose and agar 
(FERNAv), A., i, 530. 


effect of injections of, on metabolism 
(Tuts and Baae), A., i, 457. 
bromide and chloride, crystallisation 
of, with barium bromide and 
chloride respectively (ScHOLL), A 
ii, 408. 
Radium detection and estimation :— 
detection of, microchemically, and 
its differentiation from barium 
(Denicks), A., ii, 706. 
estimation of (LIND), A., ii, 449. 
estimation of, by a graphic method 
(Dorsgy), A., ii, 657. 
estimation of, in its ores (UNDER- 
woop and Scuiunprt), A., ii, 146. 
Raffinose, derivatives of (Opf£N), A., i, 
248. 
— proteins from the pollen of 
yL and Hopxrns), A., i, 802. 

Pm nen cry See under Water. 

Rays, infra-red, catalysis of hydrolysis 
of esters by (RIDEAL and 
Hawkins), T., 1288. 

Réntgen, absorption of (HovsrTon ; 
BuTAVAND), A., ii, 462. 
relation between the intensity 
of, and the atomic number of 
the —"s (DuanE and 
Surmizu), A., ii, 407. 
symmetry of patterns 
by —, through 
(JAEGER), A., ii, 601. 
mechanism of a oe 
by (DavvVILLIER), A., il, 654, 
a-Rays, rules for (WoLFrF), A., ‘i, 578. 
relation between the range and life of 
(KrrcowHorF), A., ii, 5. 
disruption of atoms by (FULCHER), 
A., ii, 406. 
a- and £8-Rays, Ny of, through 
material (SEELIGER), A +» li, 145. 
y-Rays, scattering of (KoHLRavscn), 
A., ii, 343. 
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Rectification apparatus (ELSNER), A., ii, 
1 


Reductase, detection of, in milk (E1cn- 
WALD), A., ii, 399. 

Reflection capacity, relation between 
dielectric constant and (RUBENs), 
A., ii, 401, 402. 

Refraction, atomic (SWIENTOSLAWSKI), 

A, & Fit. 
molecular(EIsENLOHRand WO6HLIscB), 
A., ii, 717. 
specific, value of, in analytical 
chemistry (ScHoort), A., ii, 552. 
Refractive index, relation between the 
dielectric constant and (Born), 
A., ii, 401. 
of rhombohedral carbonates(GAUBERT), 
A., ii, 497. 
of salt solutions, and its use in 
analysis (DE Crinis), A., ii, 700. 
Refractivity as a means of determining 
the size of ions (HEYDWEILLER), 
A., ii, 649. 
of organic compounds 
4, & 

Refractory materials, relative volatility 
of (Morr), A., ii, 163. 

Relativity, theory of, and its relation 
to the kinetic theory of gases 


(Lz Bas), 


(Mewes), A., ii, 540. 
Rennin, oo — temperature on 
(Konia), A . 
action of al alia on (MIcHAELIS and 
RorTustein), A., i, 775. 
distinction between pepsin and 


(HAMMARSTEN), A., ii, 194. 
Resins, constituents of (ZINKE), A., i, 


See also Croton resin. 
Resin acids, oe of retene to 
(VIRTANEN), A., i, 832. 
Resonators, energy of, derived from the 
= hypothesis (PLANCK), A., ii, 
419. 


manied, woes of (PHILLIPs and 

Gipss), A., i, 732. 

tautomerism "of, and its derivatives 
(Fucus and 'ELSNER), A., i, 545; 
(BuCHERER ; HERzIG@ and ZEgISEL), 
A., i, 732. 

condition diagram of (DENECKE), A., 
ii, 10. 

Respiration, studies on wee - 
i, 462; (GusTarson), A., i, 701, 
915. 

equilibrium of phosphates in (WIND- 
IscH and DieErricn), A., i, 352. 

of nitrifying bacteria (MEYERNOF), A 
i, 348. 

of plants. See Plants. 

influence of the spleen on (DANOFF), 
A., i, 262. 
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Retene, relationship of, to the resin 
acids (VIRTANEN), A., i, 832, 

Retene, dinitro- (Arnor), A., i, 302. 

Retenequinone, dinitro- (ARNOT), A., i, 
302. 

Retenesulphonic acid, nitro- (ARNOT), 

, i, 302 

Rhamnose-m-tolylhydrazone (VAN DER 
Haar), A., i, 290 

Rhinanthocyanin (NzsT.eER), A., i, 677. 

Rhodanines (GRANACHER), A., i, 252. 
stereochemistry of (KALLENBERG), A., 

i, 90. 

n- and iso-Rhodeose, action of diphenyl- 
methanedimethylhydrazine with (Vo- 
TOCEK), A., i, 145. 

Rhodeoseoxime (Vorotérx), A., i, 144. 

Rhodium, bibliography of (Howe and 
Hotz), A., ii, 438. 

Rintgen ray spectrum of (pz Broc- 
LIE), A., li, 407. 
absorption of hydrogen by (GuTBIER 
and Matson), A., ii, 116. 
colloidal, preparation of (ZENGHELIS 
and PAPACONSTANTINOU), A., ii, 
380. 
decomposition of hydrogen peroxide 
by (ZENGHELIS and Papacon- 
STANTINOU), A., ii, 422. 

Rhus, flavones of (SANDo and Barr- 
LETT), A., i, 272. 

d-Ribonic acid, derivatives of (VAN 
Martie), A., i, 593. 

Rice, natural and polished, constituents 
of, and of its residues after treat- 
ment (IssoGiio), A., i, 130. 

polished, alkaloid constituents of 
(HorMEISTER and TANAKA), A., 

i, 586. 
proteins in (Kurosawa), A., i, 414. 

Ricin, agglutination of blood-corpuscles 
by (Rona and Gyoérey), A., i, 782. 

Ricinus (castor bean), activity of lipase 
in the seeds of (BARTON), A., i, 409. 

Ring formation, studies in (Ferriss and 
TURNER), T., 1140; (v. AUwers), A., 
i, 866. 

Robinia pseudacacia, urease from the 
seeds of (Y1), A., i, 411. 

Rocks, carbonate, estimation of com- 
bustible matter in (FiELDNER, SEL- 
vic, and Tay.Lor), A., ii, 193. 

carbonate and silicate, analysis of 
(HILDEBRAND), A., ii, 449. 

silicate, estimation of combustible 
matter in (FIRELDNER, SELVIG, and 
TAYLOR), A., ii, 193. 

Roots, vitamins in (StEENBOCK, Gross, 
and SELL), A., i, 209. 

Rotation of optically active liquids 
(DeuTscHMANN), A., ii, 724. 

Rotatory dispersion. See Dispersion. 
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Rubber. See Caoutchouc. 

Rubidium salts, viscosity of, in glycerol- 
water mixtures (HOFMANN), A., ii, 
227. 

compounds of, with gold and silver 
salts, and their use in detection of 
rubidium (BAYER), A., ii, 688; 
(Emicu), A., ii, 689. 
Dirubidium pentachlorotungstite (CoL- 
LENBERG), A., ii, 115. 
Ruthenium, bibliography of (Howe and 
Hotz), A., ii, 438. 

Ruthenium double chlorides (GuTBIER), 

A., ii, 323. 
sulphides, colloidal (JAEGER and DE 
Boer), A., ii, 764. 

Rutile, formation of, by the action of 
chlorine at high temperatures (MER- 
WIN and Hosrerrer), A., ii, 324. 

erystallograj hy of (JOHNSEN), A., ii, 
257 


Rutin in the petals of Escholtzia cali- 
Jornica (SANDO and BARTLETT), A., i, 
446. 

Rye, nutritive value of the proteins of 
(OspornE, MENDEL, and WAKEMAN), 
A., i, 404. 


Sabadinine, identity of, with cevine 
(Hess and Mour), A., i, 74. 

Sabinolsulphonic acid (WALLACH, REG- 
GELIN, RIESENER, and HEvBNER), 
A., i, 490. 

Saccharase, preparation of highly active 
(v. EvLter and Svanpere), A., i, 
689, 896. 

diffusion of preparations of (v. EvLeR, 
HEDELIUs, and SVANBERG), A., ii, 
595. 

velocities of inversion of, at different 
temperatures (v. EULER and 
LauRIN), A., ii, 604. 

regeneration of, in pre-treated yeast 
(v. EvLterR and SvANBERG), A., i, 
464. 

effect of temperature and acidity on 
the formation and activity of (v. 
EvuLeR and Laurin; v. EULER 
and SVANBERG), A., i, 506. 

inactivation of, by heavy metals (v. 
Ever and SVANBERG), A., i, $89. 

Saccharic acid, preparation of, from 
carbohydrates (DIAMALT AKT.-GEs.), 
A., i, 708. 
isoSaccharic acid, derivatives of (VAN 

Marte), A., i, 593. 

‘*Saccharin” (0-benzoicsulphinide), an- 
alysis of (BEYER), A., ii, 518. 

estimation of, in urine (JAMIESON), 
A., ii, 200. 


INDEX OF SUBECTS. 


** Saccharin ” (o-benzoicsulphinide), 
separation of, from benzoic acid 
(ScHOWALTER), A., ii, 133. 

See also o-Benzoicsulphinide. 

Saccharomyces cerevisie, nitrogen meta- 
bolism of (LAmpirr), A., i, 349. 

Saccharomyces thermantitonum, growth, 
fermentation, and inversion capaci- 
ties of (v. EvLer and Laurin), 
A., i, 127, 582. 

See also Yeast. 

Safrole, mercury compounds with (MAN- 
CHOoT, BéssENECKER, and MAHRLEIN), 
A., i, 905. 

Salicin, derivatives of (Onn), A., i, 247. 

Salicoylsalicylic acid. See o-Benzoyl- 
oxybenzoic acid, 2-hydroxy-. 

Salicylaldehyde, condensation of thymol 
with (LLORENs), A., i, 668. 

Salicylic acid, melting point of (BusH 

& Co.), A., i, 550 

compounds of molybdie acid with 
(WEINLAND and ZIMMERMANN), 
A., i, @. 

compounds of titanium chloride with 
derivatives of (ROSENHEIM and 
Sorer), A., i, 550. 

esters, nitrobenzyl ethers (LYMAN and 
Rerp), A., i, 381. 

p-bromophenacy] ester (JUDEFIND and 

Retin), A., i, 481. 
phenyl ester (salol), fusion curve of 
(DENECKE), A., ii, 10. 
estimation of, in blood, and its action 
on the heart (FRIDERICHSEN), A., ii, 
454. 
Salicylide, nitro- (Scnrorrer), A., i, 
163. 
Salicylosalicylic acid, derivatives of 
(SCHROETER), A., i, 163 
Salicyluric acid, ethyl ester (ScHro- 

ETER), A., i, 163. 

Saliva, action of, on starch (SALLINGER), 

A., i, 15; (ScHuLz), A., i, 291. 

Salol. See Salicylic acid, phenyl ester. 
Salts, equilibrium of reciprocal pairs of 
(BRONSTED and PETERSEN), A., ii, 
298. 
solubility of, in solutions of salts 
(BRrONsTED), A., ii, 294. 
absorption of water vapour by mixtures 
of (PripEAvUx), A., ii, 475. 
binary, polymerisation and ionisation 
of, in non-aqueous solutions (WAL- 
DEN), A., ii, 229, 230. 
complex, formation of (RIESENFELD 
and FExp), A., ii, 490. 
double, physico-chemical analysis of 
(Dusrisay), A., ii, 508. 
Salvarsan, commercial, composition of, 
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Salvarsan, colloidal properties of aqueous 

solutions of (KLEMENSIEWICZ), A., 
i, 899. 

oxidation of (Voreriin and Smith), 
A., i, 899. 

silver compounds of (Binz, BAUER, 
and HALLSTEIN), A., i, 401. 

sulphur compound in (STRzYZOWSKI), 


A., i, 579. ete 

detection of arsenic in (Urz), A., ii, 
266. 

Samarium, purification and atomic 


weight of (OWENS, BALKE, and KRE- 
MERS), A., ii, 316. 
Saponin from pimpernel roots (VESTLIN), 
A., i, 411 
Saturation pressure, calculation of (JAR- 
VINEN), A., ii, 164. 
Scabiosin (BourqUELOoT and BRIDEL), 
A., i, 321. 
Scandium, atomic weight of (MEYER and 
ScuwEIe), A., ii, 37. 
fluoride and its double salts (SrzRBA- 
Boum), A., ii, 315. 
hydrazine sulphate 
MULLER), A., ii, 318. 
Scapolites, analyses of (SuNpDIUvs), A., ii, 
260 


(Meyer and 


Scatole-benzaldehyde-purple (Fearon), 
A., ii, 787. 

Scatole-formaldehyde-red (FEARON), A., 
ii, 787. 

Scatole-glyoxylic-red (FEARON), A., ii, 
787. 


Scheelite, crystallography of (DicK1n- 
son), A., ii, 258. 

Schiff’s bases, catalytic decomposition 

of (MartHeE), A., i, 380 
action of basic reagents on (WHEELER 
and Smita), A., i, 93. 

Schleichera trijuga, hydrocyanic acid 
compound in seeds of (ROSENTHALER), 
A., i, 411. 

Sclerotinia cinerea, effect of vitamins 
on the growth and development of 
(WILLAMAN), A., i, 411. 

Scomber japonicus (Japanese mackerel), 
protamine from (SuMIKuURA), A., i, 
787. 

Scopoline (Hxss), A., i, 81. 

Sea-water. See under Water. 

Sebacic acid, p-bromophenacyl ester 

(JUDEFIND and Rerp), A., 1, 481. 
semi-aldehyde semicarbazone (Noor- 
puyn), A., i, 140. 

Sedimentation (RonA and Gydrey), A, 
ii, 674. 

of suspensions, apparatus for recording 
(OpEN), A., ii, 360. 

Sedoheptitols (La Force), A., i, 595. 


and preparation of the pure compound 
(FaRGHER and Pyman), T., 370. 


optical propefties of (WHERRY), A., i, 
595. 
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Sedoheptose (LA Force), A., i, 595. 

Sedum spectabile, sugar from (LA Force), 

A., i, 595 

Seedlings, action of, on nitrates (Davip- 

son), A., i, 208 

Seeds, distribution of glycerophosphatase 
in (NimEc), A., i, 268, 354. 

— content of (WEsTER), A., i, 
208. 

viability of, as measured by the per- 
oxydase reaction (McHareue), A., 
i, 406. 

fenugreek, saponin in (WUNSCHEN- 
poRFF), A., i, 131. 

Selenium, spectra of (McLENNAN, 
Young, and Ireton), A., ii, 458. 

vapour-pressure curves of, near the 
melting point (Dopp), A., ii, 616. 

Selenium chloride, preparation of, and 

its interaction with ethylene (Bausor, 

Gipson, and Popr), T., 1453. 

Selenium alloys with antimony (Péxa- 

BON), A., ii, 438. 

Selenium compounds, action of, on 
moulds from cheese (NkmEc and 
KAS), A., i, 916. 

pharmacology of (JoacHimoctv), A., 
i, 793 

Selenates, double, of the copper group 
(Turron), A., ii, 690. 

Selenyl chloride, action of, on un- 
saturated compounds (MULLER), 
A., i, 133. 

Selenium organic compounds, aromatic, 
preparation of (SCHOELLER), A., i, 
41 


acetylacetone (MorcAN and Drew), 
disaccharides (WREDE), A., i, 13. 

Selenium, estimation of, in organic com- 
pounds (WREDE), A., ii, 632. 

Selenodi-d-galactose, and its acetyl de- 
rivative (SCHNEIDER and BEUTHER), 
A., i, 146. 

m-B-Semicarbazidocsovaleryl-p-cresol 
oo and LAMMERHIRT), A., i, 
868. 

Sericite, microchemical distinction be- 
tween tale and (Hackt), A., ii, 772. 
Serin, properties of (PizTrre and Via), 

A., i, 684. 
Serum, separation of proteins of (PrrTTRE 
and VILA), A., ii, 568. 
non-colloid filtrate of (Cusuny), A., i, 
508. 
cow’s, lipochrome of (VAN DER BERGH 
and Murr), A., i, 580. 
immune, precipitin reaction of azo- 
proteins in (LANDSTEINER), A., i, 
260, 693. 
Sesquiterpene, C,,H,.,, froM Chinese pine 
resin (SHINOSAKI and Ono), A., i, 857. 


INDEX OF 
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Shark, Japanese, squalene in the egg oil 
of (Tsustmoro), A., i, 261. 

Shark liver oil, squalene in (Tsus1moro), 
A., i, 261. 

Silicates. See under Silicon. 

Silicate rocks. See Rocks. 

Silicon, atomic weight of (BAxtTER, 
WEATHERILL, and Hotmes), A., ii, 
487. 

Silicon alloys, with copper (SAN- 

FOURCHE), A., ii, 314. 
with copper and with iron (BoGDAN), 
A., ii, 875. 
with gold (nr Capua), A., ii, 323. 
with metals of the iron group (SAN- 
FOURCHE), A., ii, 255. 
Silicon ‘etrachloride, compounds of, with 
catechol (RosENHEIM and SorGE), 
A., i, 551. 
analysis of (BAXTER, WEATHERILL, 
and Houmgs), A., ii, 487. 
hydrides (Stock and SomiEsk1), A., 
ii, 31, 429. 
dioxide (silica), equilibrium of, with 
alumina and magnesia (MEIss- 
NER), A., ii, 39. 
melting points of mixtures of zir- 
conia and (WASHBURN and LIB- 
MAN), A., ii, 625. 
Silicie acid, new form of (ScHWARZ 
and LIEpe), A., ii, 753. 
ageing and transformation of gels of 
(Schwarz and LigEpE), A., ii, 
689. 
adsorption of sulphur dioxide by 
gels of (McGavack and Patrick), 
A., ii, 417. 
colloidal, gelation of (WERNER), A., 
ii, 754. 
physiological action of (ScHUH- 
BAUER ; BREEsT), A., i, 791. 
Silicates, structure of (JaKos), A., ii, 
754 


action of carbon dioxide on (MATIG- 
NoN and MArcHAL), A., ii, 430. 
analysis of (Duparc), A., ii, 449. 
Polysilicates, structural formule of 
(WEGSCHEIDER), A., ii, 31. 

Silicon organic compounds (yYa@pEN), 
A,, i, 646. 

Silicotungstic acid, estimation of alkal- 
oids by means of (TaIcNER), A., ii, 
134; (GUGLIALMELLI and Horps), 
A., ii, 1385; (HerpuscuKa and 
Wo trr), A., ii, 780. 

Silk, reactions of, with ammoniacal 
cobalt, copper, and nickel salts (BATTE- 
Gay and VotTz), A., i, 646. 

Silver, arc spectrum of (CarTaLAn), A., 

ii, 71 
ultra-violet spark spectrum of (L. and 
E. Biocu), A., ii, 207. 


INDEX OF 


Silver, colloidal, electrical synthesis of 

(SvEDBERG), A., ii, 97. 

measurement of the thermal molecular 
velocity of (STERN), A., ii, 666. 

solutions, viscosity of (Monosov), A., 
ii, 670. 

dispersoidal preparations of (v. WEI- 
MARN, Morosov, and ANossov), 
A., ii, 673, 674. 

oligodynamy of (Dorrr), A., i, 793, 
794. 


growth phenomena of (BEvTreELt), A., 
ii, 251. 
Silver alloys with gold, electrochemistry 
of (TAMMANN), A., ii, 672. 
action of aqua regia on, in presence 
of ammonium salts (PoLLARD), 
T., 99. 
with manganese (SIEBE), A., ii, 39. 
Silver salts, reduction of, in the cells of 
flowering plants (Czar), A., i, 
919 


sparingly-soluble, estimation of solu- 
bility of, by their action on 
micro-organisms (BECHHOLD), A., i, 


123. 
Silver bromate, electrochemistry of, in 
diethylamine solutions (McBain 


and CoLEMAN), A., ii, 150. 
bromide and iodide, heats of formation 
of (KRAHMER), A., ii, 288. 
chromate, periodic precipitation of, 
in gelatin (WILLIAMS and Mac- 
KENZIE), T., 844. 
scandifluoride (STERBA-B6énM), A., ii, 
316. 
haloid electrode. See Electrode. 
iodide and silver sulphide, thermo- 
dynamics of the equilibrium of 
(Noyes and Freep), A., ii, 288. 
nitrate, diffusion of sodium chloride 
into gels containing (Stinks), A., 
ii, 235. 
peroxide and peroxynitrate (WEBER), 
A., ii, 176. 
sulphide, photoelectric sensitivity of 
(CoBLENTz and Kouuzr), A.,, ii, 
212. 
equilibrium of the reaction between 
hydrogen and (Krygs and FEts- 
ING), A., ii, 361. 
and silver iodide, thermodynamics 
of the equilibrium of (Noyes and 
FREED), A., ii, 288. 
Argentic acid (WrEBER), A., ii, 176. 
Silver organic compounds :— 
phenyl silver nitrate (Krause and 
ScumiTz), A., i, 199. 
salvarsan (Binz, BAveER, and HAtLL- 
STEIN), A., i, 401. 
carbazole, indole and pyrrole (FRANK- 
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Ltn), A., i, 397 
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Silver, detection of, microchemically 
(BAYER), A., ii, 688; (EMIcH), A., 
ii, 689. 

Sinter, siliceous, from Lustleigh, Devon 
(Epes), A., ii, 259. 

Skins, reaction of, with phenolaldehydes 
(GERNGROssS), A., i, 789. 

Snails. See Dapnidex. 

Snow, analyses of (ANON.), A., i, 656. 

Soaps, colloid-chemical studies on 
(FiscHER), A., i, 215 ; (FiscHER and 
Hooker), A., i, 215, 364. 

Soap solutions, constitution of (LAInc 
and McBarn), T., 1506 ; (McBain 
and Satmon), A., ii, 234. 

concentration of potassium and sodium 
ions in (SALMON), T., 530. 

Sodamide, autoxidation of (ScHRADER) 
A., ii, 32. 

Sodium, transference numbers of potas 
sium and, in mixed chloride solutions 
(BRALEy and HAt), A., ii, 662. 

Sodium alloys with mercury, preparation 

of, in flakes (HI RSCHFELDER and 
Hart), A., ii, 374. 

decomposition of, by water, in 
presence of other metals (MULLER 
and RIEDEL), A. ii, 312. 

Sodium salts, absorption of, by soils 
(KEARNEY), A., i, 588. 

Sodium aluminates (GouDRIAAN), A., 

ii, 759. 
carbonate in Peru, origin of (Pozzi- 
Escort), A., ii, 185. 
origin of, in soils (pE DomINIcis), 
A., i, 414. 
chlorate, structure and rotation of 
(BECKENKAMP), A., ii, 372. 
chloride, electrical conductivity of, 
in mixtures of pyridine and water 
(Guosn), T., 1390. 
molten, electrical endosmosis of 
(OstwaLp), A., ii, 9. 
molal heat content of the con- 
stituents in aqueous solutions of 
(RANDALL and Bisson), A., ii, 
289. 
equilibrium of mixed crystals of 
potassium chloride and (TAmM- 
MANN), A., ii, 373. 
equilibrium in the system, sodium 
hydrogen phosphate, water, and 
(Okazawa), A., ii, 742. 
freezing-point curves of mixtures 
of, with calcium chloride and 
potassium chloride (LANTSBERRY 
and Paces), A., ii, 250. 
diffusion of, into gels containing 
silver nitrate (STILEs), A., ii, 235. 
chloride and sulphate, equilibria of 
magnesium chloride and sulphate, 
water, and (BLaspALE), A., ii, 237. 
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Sodium chromate, crystallisation of the | Sodium organic compounds :— 


tetrahydrate of (DELHAYE), A., ii, 
115. 
hydroxide, corrosion of lead anodes 
in electrolysis of (BROWN,‘HENKE, 
and Smirn), A., ii, 526. 
rhythmic crystallisation of (Hor- 
sAss), A., ii, 169. 
hypochlorite, formation and decompo- 
sition of (GiorDANI), A., ii, 488. 


action of, on a8-unsaturated amides | 


(Rinkgs), A., i, 322. 
iodide, electrochemistry of, in acetone 
solutions (McBaINn and CoLEMAN), 
A., ii, 150. 
nitrate, crystal structure of( WYcKoFF), 
A., ii, 756 
manurial experiments with (How- 
ARD), A., i, 416. 
estimation of nitrogen in (Butt), 
A., ii, 386. 
nitrite, properties of (MATIGNON and 
Monnet; MaTIGNON and Mar- 
CHAL), A., ii, 175. 
electrolysis of solutions of, with a 
silver cathode (JEFFERY), A., ii, 
662. 


peroxide, ignition of a mixture of | 


aluminium and, by means of water 
(OuMANN), A., ii, 691. 
Disodium hydrogen phosphate, deca- 
hydrate of (HAMMICK, GoaDBy, 
and Boorn), T., 1589. 
equilibrium in the system, sodium 
chloride, water, and (OKAZAWA), 
A., ii, 742. 
Sodium pyrophosphate, purity of (KoLt- 
HOFF), A., ii, 620. 
phosphide (TomKINSsON and BARKER), 
A., ii, 620. 
selenodithionate(MorGaNn and Drew), 
T., 1462. 
sulphate, aqueous pressure of crystals 
of (BAXTER and LAnsrne), A., ii, 
286. 
equilibrium conditions for the manu- 
facture of ammonium sulphate 
from (NisH1zawaA), A., ii, 687. 
sulphates, action of alcohol am (BUTLER 
and DunNNICcLIFF), T., 649. 
sulphides, action of bromoiodo-, chloro- 
iodo-, and di-iodo-ethanes on (DELE- 
PINE and VILLE), A., i, 657. 
iron sulphide, colloidal (Horscu), A., 
ii, 762. 


tetrathionate, action of hydroxyl- 


amine with (GuTMANN), A., ii, 
307. 

thiosulphate, standardisation of solu- 
tions of (Kotruorr), A., ii, 49; 
(BerTIAvx), A., ii, 554. 

zincates (GOUDRIAAN), A., ii, 113. 


alkyls, action of carbon monoxide on 
(SCHLUBACH), A., i, 19; (SCHOELLER, 
ScHrAuTH, and Essers), A., i, 
225. 

oxalo-tungstite (COLLENBERG), A., ii, 
115. 

Sodium estimation and separation :— 

estimation of, in blood (KRAMER), 
A., ii, 268. 

estimation of, by means of potassium 
pyroantimonate (VAN LEEUWEN), 
A., ii, 43. 

estimation of, in presence of potassium 
(QUARTAROL]), A., ii, 635. 

separation of, from magnesium (PAL- 
KIN), A., ii, 637. 

Soils, acidity of (Noyes), A., i, 211; 
(Osuciand Urrsuk1 ; KoBayAsHI), 
A., i, 804. 

acidity and acidimetry of (KNIGHT), 
A., i, 587. 

activity of acids in (STEPHENSON), A., 
i, 274. 

relation between soil solutions and 
(KEEN), A., i, 210. 

effect of ammonium sulphate and 
sodium nitrate on (Howarp), A., i, 
416. 

effect of calcium sulphate on the 
solubility of (McCooLand MILLAR), 
A., i, 588. 

effect of calcium sulphide on the nitro- 
genous bacteria in (TRUFFAUT and 
BeEzssonoFF), A., i, 655.. 

effect of calcium and iron salts on the 
bacteriain (GREAVEs), A., i, 793. 

absorption and action of lime in 
(WarrH and Saw; Hueues), A., 
i, 416. 

carbonation of lime in (MAcINTIRE), 
A., i, 275. 

containing humus, favourable in- 
fluence of lime on (Op#N), A., i, 
804. 

effect of soluble salts and lime on the 
distribution of water in (WOLKOFF), 
A., i, 803. 

copper in cultivated (MAQUENNE and 
Demoussy)? A., i, 211. 

decomposition of cyanamide in (Mazk, 
Vina, and LEMOIGNE), A., i, 123; 
(Cow1g), A., i, 655. 

effect of dicyanodiamide on (LINTER), 
A., i, 276. 

absorption of manganese salts by 
(Notriy), A., i, 588. 

origin of sodium carbonate in (DE 
Domrinicis), A., i, 414. 

relative absorption of sodium car- 
bonate and sodium chloride by 
(KEARNEY), A., i, 588. 


Soils, oxidation of vanillin to vanillic 
acid by bacteria in (RoBBINS and 
LATHROP), A., i, 265. 

arable, estimation of the ammonising 
power of (PERotT!), A., i, 655. 

analysis of (MiNnreEr), A., ii, 55. 

estimation of acidity of (KNIGHT), A., 
i, 468 

estimation of acidity and alkalinity 
of, in the field (WuHERRY), A., ii, 
400. 

estimation of calcium in (SHEDD), A., 
ii, 636. 

estimation of the lime requirements of 
(KnicHt), A., ii, 557. 

estimation of chlorides in (Hirst and 
GREAVES), A., ii, 384. 

estimation of nitrogen in, by the 
Kjeldahl method (ScaLEs and Har- 
RISsON), A., ii, 386. 

estimation of nitrates in (WHITING, 
RICHMOND, and ScHOONOVER), A., 
ii, 769. 

use of nickel crucibles in estimating 
potassium in (FRANcoIs), A., ii, 
127. 

distribution and estimation of titanium 
in (GEILMANN), A., i, 804. 

Soil extracts, evaporation of (ANDERSON 

and Fry), A., i, 655. 

Soja beans, biochemistry and activity of 
urease from (WESTER), A., i, 103, 
210. 

activity of the lipases of (BARTON), 
A., i, 409. 
Solar radiation, ozonogenic power of, at 
high altitudes (R1BAuD), A., ii, 3. 
Solar spectrum, chromospheric, ionisa- 
tion in (Sana), A., ii, 659. 

Solids, properties of (VAN DER WERTH), 

A., ii, 583. 

molecular conditions in solutions of 
(Kroper), A., ii, 165. 

molecular theory of paramagnetism of 
(STERN), A., ii, 582. 

forces between atoms in (WYCKOFF), 
A., ii, 25. 

electrical nature of cohesion in (Bory), 
A., ii, 227. 

corresponding states of (MICHAUD), A., 


ii, 532. 
Solubility (Briénsrep), A., ii, 294, 

536. 

and adsorption (LUNDELIUs), A., ii, 
358. 

influence of electrolytes on (LINDE), 
A., ii, 95. 

relation between molecular volume 


and, of solutes (Horisa), A., ii, 
673. 

effect of strain on (HosTETTER), A.,, ii, 
95. 
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Solutions, theory of (Zsicmonpy), A., 
ii, 168; (PAULI), A., ii, 169. 
electrical conductivity of (ScHLE- 
SINGER and READ), A., ii, 7. 
molecular theory of (BrapForp), A., 
ii, 20. 
molecular conditions in (KrésEr), A., 
ii, 165. 
relation between absolute and relative 
density and the apparent weight of 
(CHENEAD), A., ii, 226. 
spontaneous evaporation of (WEISER 
and Porrsr), A., ii, 530. 
toxicity of (HARTMANN), A., i, 347. 
aqueous, photolysis of (WARBURG), 
A., ii, 405. 
ionisation in (BOUSFIELD), A., ii, 
150 


aqueous and metallic, heterogeneous 
equilibria between (WELLS and 
Smiru), A., ii, 361. 

of binary salts in weakly ionising sol- 
vents (WALDEN), A., ii, 600. 

concentrated, vapour pressures of 
(Paranspsh), A., ii, 286. 

dilute, Planck’s theory of (BorDKE), 

A., ii, 229, 739. 
specific heat of (Ricwarps and 
Rowe), A., ii, 584. 

non-aqueous, electrolytic conductivity 
of (CREIGHTON), A., ii, 417. 

standard. See Standard solutions. 

supersaturated, crystallisation in 
(ConEN and MogsvELp), A., ii, 
601. 

thermochemical analysis of (CHAv- 
VENET, Jos, and UrBAIN), A., ii, 
757. 

Solvents, relation between the dissocia- 
tion and dielectric constant of 
(WALDEN), A., ii, 598, 599. 

organic, use of, in quantitative separa- 
tion of metals (PALKIN), A., ii, 637. 
volatile, apparatus for recovery of 
(EnsneRr), A., ii, 164. 
Sorbic acid, p-bromophenacyl 
(JUDEFIND and Rerp), A., i, 481. 
Spangite, identity of phillipsite with 
(ZAMBONIN]), A., ii, 46. 

Sparking potential. See Potential. 

Spectra in relation to the constitution of 
the atom (DESLANDRES), A., ii, 69. 

relation between atomic numbers and 
(PAuLson), A., ii, 457. 
of isotopic elements (MERTON), A., ii, 


ester 


of metals in high vacua (CARTER and 
Kina), A., ii, 458. 
absorption, theory of (LiFscH1Tz), A., 
ii, 208. 
produced by the electric furnace 
(Kine), A., ii, 522. 
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Spectra, absorption, of colouring matters 
(Morr), A., ii, 571. 
centres of the bands of, of coloured 
substances (ADINOLFI), A., ii, 
720. 
of elements in a state of vapour 
(Dospiez and Fox), A., ii, 720. 
changes in, due to salt formation 
(Ley), A., ii, 571. 
of metals in different series of salts 
(ALBUQUERQUE), A., ii, 141. 
of the heavy metals, frequency 
limits of (DE BrRoGLig), A., ii, 
208. 
of metal ammine complexes (Sur- 
BATA and Matsuno), A., ii, 
403. 
of phthaleins (Morr), A., ii, 572. 
of quinone-imide colouring matters 
(KEHRMANN and Sanpoz), A., ii, 
142. 
of rare earths (DE Brocirg), A., ii, 
277. 
analysis of (Lirscuirz), A., ii, 571. 
arc, of alkali metals, compared with 
spark spectra of the alkaline earths 
(Fuss), A., ii, 719. 
of metals of high melting point (DE 
Gramont), A., ii, 70. 
arc and spark, in relation to the 
periodic system (Hackn), A., ii, 
521. 
band, relation between, of elements of 
the same group (Okaya), A., ii, 
140, 651. 
discontinuous, emitted when a plate 
of graphite is electrically heated 
(Hemsa.ecn), A., ii, 1, 2. 
emission, variations in, of the same 
element, due to chemical reactions 
(pEL Campo), A., ii, 69. 
line, formule for (LARTIGUE), A., 
a 1. 
mass, of chemical elements (Aston), 
A., ii, 344, 718. 
reduction (MEUNTIER), A., ii, 2. 
Réntgen ray (WHIDDINGTON), A., ii, 
406; (DE Brociiz; DUANE and 
Suimizu; DuANE and Ho), A., 
ii, 407; (BERGENGREN), A., ii, 
654; (pk Broce and DAvvIL- 
LIER ; HJALMAR), A., ii, 655. 
and thestructure of atoms (SMEKAL), 
A., ii, 654. 
spark, air lines in (MERRILL), A., ii, 
650. 
of the alkaline earth metals com- 
pared with arc spectra of the 
alkalis (Fugs), A., ii, 719. 
ultra-violet absorption, relation be- 
tween magnetic birefraction and 
(Massox and Faucon), A., ii, 142. 


SUBJECTS, 


Spectra, ultra-violet absorption, effect of 
the solvent on (Rick), A., ii, 341. 
ultra-violet spark, of elements ‘in 
helium (McLENNAN and LEwis; 
McLEnnAN, Youne, and IREron), 
A., ii, 649. 
vacuum arc, of elements (McLENNAN, 
Youne, and IrztTon), A., ii, 649. 
Spectral lines, effect of a magnetic field 
on the intensity of (WaRAN), A., ii, 
719. 
Spectral series, study of (Hicks), A., ii, 
402. 

Spectrochemistry, influence of substitu- 
tion on (KARVONEN), A., ii, 138, 
139, 205, 206. 

of halogen ethers and halogen hydrins 
(KARVONEN), A., ii, 137. 
Spectrocomparator, for estimation of 
gases in blood (Krocn), A., ii, 49. 


Spectrometer, simple laboratory 
(ScnErBe), A., ii, 649. 
Spectroscopy, vacuum grating (Mc- 


LENNAN), A., ii, 650. 

Spectrum, colour antagonism in the 
(RaBEtL), A., ii, 209. 

Sphenomanganite from Sweden (Fink), 
A., ii, 439. 

Spilanthes oleracea (Para cress), pungent 
principle of (ASAHINA and ASANO), 
A., i, 654. 

Spilanthol (ASAHINA and Asano), A., 
i, 654, 

Spinach, proteins of the leaves of (Os- 

BORNE, WAKEMAN, LEAVENWORTH, 
and Nonan), A., i, 516. 

denitrification in the mosaic disease 
of (Jopip1, Movuttron, and MArk- 
LEY), A., i, 586. 

Spleen, influence of the, on respiration 

(DANorFF), A., i, 262. 

action of extracts of, on smooth 
muscle (STERN and RoruH ty), A., 
i, 649. 

Spodumene, fusion and transition of 
(Meissner), A., ii, 325. 

Spruce wood, constitution of lignin from 
(Kuason), A., i, 148. 

Spurrite from California (FosHac), A., 
ii, 498. 

Squalene and its salts, from the oils 
of the shark (Tsusrmoro), A., i, 
261. 

Standard solutions, influence of tempera- 
ture on the strength of (OsaKa), 
A., ii, 187. 

hydrogen-ion concentration in (WAL- 
BUM), A., ii, 700. 

Stannates. See under Tin. 

Staphylococcus, toxicity of phenol with 
= chloride towards (Lemon), A., 
i, 917. 


INDEX OF 


Starch, formation of, in green plants 
(RavEenNA), A., i, 514 
adhesion experiments with (Hor- 
MANN), A., ii, 227. 
— by (Scnerinea), A., ii, 
37. 


value of different acids for the lique- 
faction of (BETTINGER), A., i; 291. 

autolysis of (BrrpERMANN), A., i, 
15, 291; (SALLINGER), A., i, 15; 
(Scnutz), A., i, 291. 

action of formaldehyde on (Mace1; 
WoKER and Mager), A., i, 10; 
(JACOBY, V. KAUFMANN, LEWITE, 
and SALLINGER), A., i, 423; 
(WoxHLGEMuUTR), A., i, 663. 

acetone and butyl alcohol fermenta- 
tion of (SPEAKMAN), A., i, 405, 797. 

fat obtained by hydrolysis of (TAYLor 
and Netson), A., i, 660. 

action of aspartic acid and asparagine 
on the enzymic hydrolysis of (SHER- 
MAN and WALKER), A., i, 101. 

methylation of (KarRER), A., i, 820. 

compound of phosphoric acid with 
(Kers), A., i, 714. 

preservation of solutions of (MILLER), 
A., ii, 68. 

Stars, fixed, dissociation of gases of the 
(Eccert), A., ii, 242. 

Steam. See Water vapour. 

Stearic acid, metallic salts of (ALBU- 

QUERQUE), A., i, 216. 
halogenophenacy! esters (JUDEFIND 
and Rep), A., i, 481. 

Stearincholeic acid (WIELAND), A., i, 
368. 

a ans men (FISCHER, 
BERGMANN, and BARwInp), A., i, 
806. 

Stercobilin, extraction of (BRULE and 

GaARBAN), A., ii, 567. 
estimation of (GorrFon), A., ii, 399, 
566 ; (BorRIEN), A., ii, 520. 

Stereoisomerism under the influence of 
light (KéeEL), A., ii, 343. 

Sterigmatocystis niger. See Aspergillus 
niger. 

Sterols, biochemistry of (Brinkman 
and vAN Daw), A., i, 782. 

Stibine oxide, p-chloro-m-amino- (Scu- 
MIpT), A., i, 903. 

Stibinic acids, aromatic, diazo-synthesis 
of (ScumipDT), A., i, 900. 

Stibiobenzene, and mm’-diamino- (Scu- 
mMIpT), A., i, 902. 

Still-heads, efficiency of various types of 
(FRriepRicus), A., ii, 12. 

Stilpnomelane from Massachusetts 
(SHANNON), A., ii, 499. 

Stizolobin, hydrolysis of (JonEs and 

Jouns), A., i, 191. 
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Stizolobium deeringianum (Georgia vel- 
vet beanj, proteins from (Jonns and 
WarTeERMAN), A., i, 515. 

Stizolobium nivewm (Chinese velvet 
bean), hydrolysis of the globulin from 
(JonEs and Jouns), A., i, 191. 

Stovaine, detection of (GuERBET), A., ii, 
517. 

Stratification, 
A., ii, 602. 

Strontium, absorption spectrum of, in 
the electric furnace (KiNG), A., ii, 
522. 

Strontium chloride, aqueous pressure of 

crystals of (BAXTER and LANSING), 
A., ii, 286. 
sulphide, action of water on (TERRES 
and Brickner), A., ii, 251. 
bismuth thiosulphate (VANINO and 
Mussenuse), A., ii, 44. 

Strontium, detection of, microchemic- 
ally, with iodic acid (DENIGés), A., ii, 
388. 

Strophanthin, action of, on colloids 
(PierrKowsk}), A., i, 122. 

Strychnine, derivatives of (Crusa), A., 


abnormal (HATSCHEK), 


i, 176. 
detection of (Buc), A., ii, 397. 
estimation of, in presence of quinine 
(BuIss), A., ii, 276. 
Strychninolone, isomeric forms of, and 
their derivatives (LEUcHS and BEn- 
DIXSOHN), A., i, 83. 
tsoStrychninolones (LEucus and Rir- 
TER), A., i, 84. 
Strychninolones, bromo- (LEucus and 
Ritter), A., i, 85. 
8trychninonic acid, bromo-, and its 
esters (LEUCHS and RITTER), A., i, 84. 
Strychnos alkaloids (Lrucns and BEn- 
DIXxsoHN), A., i, 83; (LEvcus and Rirt- 
TER), A., i, 84; (LEucus and HINTze), 
Mest, 177, 186. 
Styrene, condensation of formaldehyde 
with (Prins), A., i, 42. 
Styrene, bromo-o- and -p-nitro- (REICH 
and CHANG), A., i, 388. 
p-chloro- (STAUDINGER and SuUTER), 
A., i, 557. 
2-Styrylquinoline-3-sulphonic acid (BrEs- 
THORN and GEISSELBRECHT), A., i, 
564. 
Suberic acid, preparation of (Day, Kon, 
and STEVENSON), T., 641. 
Suberone, preparation of (Day, Kon, 
and STEVENSON), T., 642. 

Substance, C,H,,0,N., from ethyl gly- 
cine and propaldehyde (RosEn- 
MUND and DornsarFt), A., i, 58. 

CsH,,ON>, from pyrrole and hydro- 
gen peroxide (ANGELI and LurRi), 

A., i, 398. 
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Substance, C,H,,0,, from the resin of 
Xanthorrhea (RENNIE, CooKE, and 
Fintayson), T., 343. 

Cy9H4,0,N,, from the action of am- 
monia on tetryl (JAMES, JONES, and 
Lewis), T., 1275. 

0,,H,O,N, crystallography of (Joun- 
SEN), A., i, 332. 

Cy2H 903, from acetone and calcium 
hydride (Reicu and Srrrek), A., i, 
249. 

Cy.HooN,, from acetonylacetone and 
hydrazine (BLAIsE), A., i, 502. 

Cy2H,,0,N2S8o, from acid, CyH,,0N 2S, 
and ethyl chloroformate (JoHNnson, 
Hiut, and Ketsey), A., i, 682. 

C,3H 4202, from the resin of Xanthor- 
rhea (RENNIE, CooKE, and FIN- 
LAYsON), T., 347. 

Cy3HyO,N4, from me-toluidine and 
tetryl (JAMEs, JonEs, and Lewis), 
T., 1276. 

Cy3H,,0,N,, from aniline and tetryl 
(JAMES, JONES, and Lewis), T., 
1275. 

©,;H,,;0,N;, from m-phenylenedi- 
amine and tetryl (JAMES, JONEs, and 
Lewis), T., 1278. 

C,gH,,0,N4, from methylaniline and 

tetryl (JAmMEs, JoNEs, and Lewis), 
T., 1278. 

from o- and p-toluidines and tetryl 
(JaMEs, JonEs, and Lewis), T., 
1276. 

CygH,,s02, from hydrindene and di- 
ethylmalonyl chloride (v. Braun, 
KirscHBAUM, and SCHUHMANY), 
A., i, 620. 

CygH2 02, and its derivatives, from 
isoprene and p-benzoquinone (v. 
Ever and JosEpHson), A., i, 489. 

C,¢H2_9;, from isobutaldehyde and 
methy!] benzylidenemalonate (MEER- 
WEIN), A., i, 844. 

C,,H,,0,N,, and its derivatives, from 
thermal decomposition of o-meth- 
oxyphenyl _benzylidenehydrazino- 
carboxylate (DreELts and Grubs), 
A., i, 505. 

C,,H..0., from  tetrahydronaphtha- 
lene and diethylmalony! chloride 
(v. Braun, KirscnHBAum, and 
ScuvunMAny), A., i, 619. 

Cy,H,,0,N,, from a- and 8-naphthyl- 
amives and tetryl (JAmMEs, JONEs, 
and Lewis), T., 1277. 

C,,H,,ON;, from suberone, ethyl 
cyanoacetate, and ammonia (Day, 
Kon, and STEvENson), T., 646. 

C,,H,,0, from cyclopentadiene and 
diphenylketen (STAUDINGER and 
SuTErR), A., i, 557, 
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Substance, C,,H,,0,N,Br, from hydro- 
lysis of bromodihydrostrychninonic 
acid (Lrucus and Rirrsr), A.,i, 84. 

Cy9H 4,0, from tetrahydrobenzene and 
diphenylketen (SrauDINGER and 
Suter), A., i, 557. 

C.9H,;0P, from diphenylketen and 
triethy] phosphine (STAUDINGER and 
Meyer), A., i, 104. 

C.,;H_202, from a-methyl-8-ethylacr- 
aldehyde and phenyl styryl ketone 
(MEERWEIN), A., i, 844. 

C.,H,;03N2, from indole-3-aldehyde 
and hippuric acid (ELLINGER and 
Matsuoka), A., i, 696. 

Cy3Hg92, from 1-ethyl-1-methyleyclo- 
hexan-6-one (HALLER and Cornu- 
BERT), A., i, 441. 

Cy3Hg.N¢, from maleic acid and pro- 
paldazine (CuRTIUs and RECHNITZ), 
A., i, 187. 

C,,H.;N3, and its hydrochloride, from 
cumidine and triphenylhydrazine 
(GoLtpscuMiIp?T), A., i, 258. 

C39 H2402, from reduction of diphenyl- 
truxone (DE Faz), A., i, 317. 

C39 H22N,S, and its hydrochloride, from 
benzanilide iminochloride and po- 
tassium a-thiobenznaphthalide or 
from a-benznaphthalide iminochlor- 
ide and potassium thiobenzanilide 
(Rivier and ScHNEIDER), A., i, 
230. 

C,4H,,0;N, from pyrrole and 1:4- 
naphthaquinone (ANGELI and Lv- 
TRI), A. i, 398. 

Substitution, effect of, on spectrochemical 
properties (KARVONEN), A., ii, 138, 
139, 205, 206, 

influence of, on chemical reactions 
(FRANZEN and SrAvuste), A., i, 730. 

Succinic acid, distribution ratio of, 
between water and ether (Mac- 
DovuGALt ; ForBEs and CooLinGe), 
A., ii, 23. 

halogenophenacyl esters (JUDEFIND 
and Rerp), A., i, 481. 

Succinic acids, dichloro-, crystallography 

of (AMINOFF), A., i, 141. 

Succinimide, compound of potassium 

periodide and (CLoveEr), A., i, 528. 


' Succinyldiacetic acid, esters, prepara- 


tion of (WILLSTATTER), A., i, 289. 

Succinylmalonic acid, esters, constitu- 
tion of (ScHEIBER and HopreEr), A., i, 
553. 

Succinylsuccinic acid, ethyl ester, con- 
stitution of, and its phenylhydrazine 
derivatives (Grua), A., i, 676. 

Sucrose (saccharose ; cane-sugar), strue- 
ture of (Haworth), T., 199; (ARM- 
STRONG and Hixprircs#), T., 1086. 


Sucrose (saccharose ; cane-sugar), pre- 
paration of, from gentianose (Bour- 
QUELOT and BripEL), A., i, 530. 

= of radium on (FERNAU), A 

“_ of inversion of, by acids (BARRY), 

«) li, 734. 

nidiien of the inversion of (JoNEs 
and Lewis), T., 1120. 

change in volume in inversion of 
(ScHoort), A., i, 531. 

influence of certain organic compounds 
on the inversion of, by acids (WATER- 
MAN and Groot), A., i, 820. 

diastatic inversion of (CHAUDUN), A., 
i, 596 ; (CoLIN and Caaupvun), A 
ii, 24. 

inversion of, in oranges during preser- 
vation (ANDRE), A ey 1, 271, 272. 

density of solutions of (SIDERsKY), 
A., i, 13. 

processes occurring in the alcoholic 
fermentation of (NEUBERG and 
REINFURTH), A., i, 124; (KERB), 
A., i, 125; (NEUBERG and Hikscx), 
A., i, 126. 

bacterial fermentation of (LEMOIGNE), 
A., i, 122, 348. 

action of a Bulgarian enzyme on 
(KirA), A., i, 651. 

action of catalysts on the combustion 
of (HEDVALL), A., i, 713. 

in plants in presence of free acids 
(Coxtn), A., i, 702. 

derivatives of (ODEN), A., i, 248. 

estimation of (RoLFE and Hoyt), A 
ii, 337. 

estimation of, by a cryoscopic method 
(Dixon and Mason), A., ii, 395. 

Sudan III, behaviour of, in the animal 
organism (Rap), A., i, 205. 
Sudan grass, estimation of hy ee anic 
acid in (MgENAUL and Dowz Lt), A., i, 


+s l, 


359. 
Sugars, action of hydrogen gs on 
(ScHNEIDER and STIEHLER), A., i, 
146. 


oxidation of, by ammoniacal mercuric 
acetate (INGVALDSEN and BAUMAN), 
A., i, 290. 
fermentation of (NEuBERG, Hrrscu, 
and RernrurtsH), A., i, 915. 
by Lactobacillus  pentoaceticus 
(PETERSON, FrepD, and ANDER- 
son), A., i, 651. 


by yeast (ABDERHALDEN), A., i, 


349; (v. EvLER and HEINTZE), 
A., i, 518; (Graga), A. i, 
913. 


third form of fermentation of (NEUv- 
A., i, 798. 
A., i, 531. 


BERG and Hrrsc#), 
hydrolysis of (HILDT), 
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Sugars, hydrolysis of, influence of 
cresols and cresotic acids on 
(WATERMAN and Groot), A., i, 596. 

rate of hydrolysis of phosphoric esters 
of (LEVENE and YAMAGAwWaA), A., i, 
712. 

acyl derivatives of (OpEN), A., i, 248. 

in — physiology of (Eck), A., i, 


distribution of, in plasma and cor- 
_—., (BRINKMAN and VAN 
AM), A., i, 908. 
permeability of the glomerular mem- 
brane to (HAMBURGER), A., i, 343. 
detection of, in urine (UTz), A., ii, 64 ; 
(Haines, Ponp, and WessTER), 
A., ii, 641. 
estimation of (ScHooRL), A., ii, 517. 
use of potassium ferrocyanide in the 


estimation of (CoRDONNIER), A., ii, 
563. 

estimation of, by inversion (HILD7), 
A,, ii, 395 

estimation of, iodometrically (Jupp), 
A., ii, 395. 


estimation of, volumetrically (ScHo- 
WALTER), A., ii, 132. 
estimation of, in blood (Stepp), A., i, 
907 ; (Fottn and Wo), A., ii, 337 ; 
(Héstr and HATLEHOL), _ ii, 564 ; 
(TERVAERT ; OPPLER), A., ii, 640; 
(HaGEDORN and JzNsEN), A,, ii, 
641; (Denis and A.tpricH; DrE- 
LABY), A., ii, 778. 
estimation of, in blood in diabetes 
(V1GEVANI), A., ii, 275. 
estimation of, in blood and urine 
(CamminGe), A., ii, 453. 
estimation of, in ptm gl fluids 
(GorrFon and Nepveux), A., ii, 
894; (SaAint-RatT and RoNFAvt7), 
A., ii, 778. 
estimation of, in —- degradation 
products (Last), A., ii, 199. 
estimation of, in ae (Mayer), A 
ii, 64. 
Sugar-cane, constituents of the juice 
from (ZERBAN), A., i, 273. 
m-Sulphanilic acid. See Aniline-m- 
sulphonic acid. 
Sulphides. See Metallic and Mineral 
sulphides. 

Sulphide colouring matters, = 
(MazuMDER and Watson), T., 830. 
Sulphidodimercuri-o-benzoic acid, 
methyl ester (SCHOELLER, ScHRAUTH, 

and HvETER), A., i, 456. 
Sulphidodimercurisalicylic acid, methyl 


ester (SCHOELLER, SCHRAUTH, and 
HuerteEr), A., i, 456. 

Sulphidomercuribenzoyl chloride 
(Sacus), A., i, 905. 
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cis-Sulphoacetatodiethylenediamine- 
cobaltic salts (Price and Durr), T., 
1072. 

p-Sulphobenzeneazodihydro-a-naphthyl- 
amines, sodium salts (RowE and 
Levin), T., 1577. 

p-Sulphobenzeneazohydrocupreidine 
(HEIDELBERGER and Jacoss), A., i, 
176. 

o-Sulphobenzoic anhydride, preparation 
and reactions of (TAVERNE), A., i, 612. 

Sulphochloroamides, aromatic, use of, as 
reagents (BERTHELOT and MICHEL), 
A,, ii, 336. 

1(7’-8Sulpho-5’-hydroxy-2’-naphthyl)-5- 
methyl-1:2:3-triazole-4-carboxylic 
acid (Konic and HALLER), A., i, 731. 

—om crystallography of (SEIFERT), 

op & 4716 
detection of (ZIMMERMANN), A., ii, 
779. 

m- and p-Sulphonamidobenzeneazohydro- 
cupreine (HEIDELBERGER and JAcoBs), 
A., i, 176. 

Sulphonation, catalytic action of iodine 

in (RAyand Dey), T., 1405. 

of aromatic compounds, use of cata- 
lysts in (AMBLER and Corton), A., 
i, 827. 

Sulphones, halogenated (PurcotT!), A., 
i, 23. 

Sulphonic acid, chloro-. See Chloro- 
sulphonic acid. 

Sulphonic acids, chlorination of (DATTA 

and Mirrer), A., i, 157. 

nitration of (DATTA and VARMA), A., 
i, 158. 

aromatic, formation and decomposition 
of, by electrochemical oxidation 
(FickTer, BRANDLIN, and HAt- 
LAUER), A., i, 428. 

Sulphophenolcarboxylic acids, mercury 
compounds of 
AKTIEN-GESELLSCHAFT VORM. 
BERG List & Co.), A., i, 673. 

a-Sulphopropionic acid, preparation of 
(Backer and Dusky), A., i, 288. 

Sulphur, atomic weight of (WouRTzEL), 

A., ii, 590. 
valency of (LecHER), A., i, 433. 
electron affinity of atoms of (Born 
and BorMANN), A., ii, 578. 
determination of the boiling point of 
(Cuappuis), A., ii, 306. 
freezing-point solubility curve of (W1L- 


(SACCHARIN-FABRIK | 
FAaHL- | 


KINSON, NEILSON, and WYLDE), A., | 


ii, 543. 

viscosity of (FARR and MAc.Eop), A., 
ii, 369. 

equilibrium of lead, oxygen, and 
(REINDERS), A., ii, 298. 


colloidal (Bary), A., ii, 616. 
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Sulphur, colloidal, lecture experiment 
to show the formation of (Guar- 
ESCHI), A., ii, 27. 

voleanic, formation of, by reduction of 
sulphur dioxide (OLIVERI-MANDALA 
pen thcmane A,, ii, 543. 

method of dissolving, for analytical 
purposes (BJERREGAARD), A., li, 49. 

metabolism. See Metabolism. 

Sulphur monochloride, mechanism of 
the reaction between ethylene and 
(CoNANT, HartTsHoRN, and RIcu- 

_ ARpDsoN), A., i, 363. 

dichloride, production and utilisation 

of (Pope and Heycock), A., ii, 
484. 
chemical nature of (BERGMANN and 
Buiocn), A., ii, 484. 
Sulphuryl chloride, action of ethylene 
with (Foster), A., i, 706. 
action of, on methyl alcohol 
(LEVAILLANT and Srmon), A., 
i, 6. 

Thionyl fluoride, preparation of 
(Sternkorr and Henrotp), A., ii, 
685. 

Sulphur dioxide, solubility of, in water 

(FREEsE), A., ii, 370. 

solubility of, in sulphuric 
(Mines and Fenton), T., 59. 

compressibility of (WoURTZEL), A., 
ii, 590. 

absorption of, by alkali 
(ErHrarm), A., ii, 250. 

absorption of, by heated sugar-char- 
coal (WINTER and Baker), T., 
319. 

adsorption of, by silicic acid gels 
(McGavack and Parnick), A,, ii, 
417. 

liquid, electrolysis of hydrobromic 
acid in (BAGSTER and CooLINe), 
T., 693. 

oxidising properties of (WARDLAW 
and Ciews), T., 1093; (Warp- 
LAW, CARTER, and CLEws), T., 
1241. 

molecular compounds of amines with 
(KorczynzK1 and GLEBOCKA), 
A., i, 668. 

Sulphurous acid, neutralisation curve 

of (Ko_THoFF), A., ii, 123. 

oxidation of, with ferric 
(Meyer), A., ii, 178. 

Sulphites, estimation of, by oxidation 
(WaTERMAN), A., ii, 447. 

Sulphuric acid, specific heats of, and 

of its mixtures with nitric acid 
(PAscaAL and GARNIER), A., ii, 
162. 

freezing points of mixtures of nitric 
acid and (Hotmgs), A., ii, 616. 


acid 


iodides 


salts 


Sulphur :— 

Sulphuric acid, removal of arsenic 

from (ScCHERINGA), A., ii, 485. 

standard, use of, in standardisation 
of sodium thiosulphate, arsenious 
acid, and other solutions (BER- 
TIAUX), A., ii, 554. 

study of the neutralisation of 
(Dusrisay), A., ii, 756. 

estimation of (WINKLER), A., ii, 
329, 504. 

estimation of, volumetrically (Er- 
LICH), A., ii, 554. 

estimation of arsenic in (KourR), A., 
ii, 507, 

Sulphates, detection of, in complex 
cobalt compounds (Jos and Ur- 
BAIN; KLING and FLORENTIN), 
A., ii, 385. 

estimation of, volumetrically (H1s- 
BARD), A., ii, 191. 
estimation of, in presence of organic 
sulphonic acids(CALLAN, HENDER- 
son, and Barron), A., ii, 123. 
Persulphuric acid, decomposition of 
(PALME), A., ii, 685. 
Hyposulphites, estimation of(BruHns), 


A., ii, 385 
Sulphur organic compounds :— 
disaccharides containing sulphur 


(WREDE), A., i, 13. 

removal of sulphur from (HeERzos), 
A., i, 502. 

Sulphur detection and estimation :-— 

detection of arsenic in (H. S. and 
M. D. Davis), A., ii, 448. 

non-protein, estimation of, in blood 
(KAny), A., ii, 49. 

estimation of, in urine (LIEBESNY), 
A., ii, 702. 
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Suspension in solutions (ZsIcMONDY; 
PavLi), A., ii, 168. 

Syringa vulgaris, concentration of 
electrolytes in the leaf sap of (Mason), 
A., i, 357. 

Syringic acid (ALIMCHANDANI 
Me.prvm), T., 967. 

Systems, variance of (RaveAv), A., ii, 

419. 


and 


of chemical compounds, number of 
independent variables in (Dvu- 
BREUIL), A., ii, 742. 

binary, influence of substitution on 
equilibrium in (KREMANN and 

ARKTL), A., i, 554, 570; (Kre- 

MANN and Sxovak), A., i, 564, 565. 

bivariant, pressure and temperature 
coefficients, heat effects and volume 
changes in (HOENEN), A., ii, 356. 

colloidal. See Colloidal. 

disperse, optical properties of (Lir- 
scHiTz and Beck), A., ii, 137, 205. 


T. 
Tadpoles, influence of radioactive 
elements on the development of 


(VAN DEN Broek), A., i, 404. 

Taifushi oil, constituents of (KEIMATSU), 
A., i, 801. 

Talc, microchemical distinction between 
sericite and (Hackt), A., ii, 772. 

Tannic acid, iron salts (MITCHELL), 
A., i, 553. 

Tannins (FREUDENBERG), A., i, 322, 
752; (FREUDENBERG and PETERS), 
A.,i, 562 ; (FrEUDENBERG and Fick), 
A., i, 849. 


| Tantalum :— 


Sulphur auratum. See Antimony penta- | 


sulphide. 
Sulphuryl chloride. See under Sulphur. 
d-Sumaresinolic acid, oxidation of 
(ZINKE), A., i, 65. 
Surface energy, relation between latent 
heat and (Hammick), A., ii, 85. 
of organic liquids (HARKINs, CLARK, 
and Roperts), A., ii, 357. 
Surface tension of mixtures of water and 
alcohol (Firtu), T., 268. 


of vibrating streams of water and me- | 


tallic salt solutions (SrockER), A., 
ii, 593. 

of liquids (Herz), A., ii, 17 ; (Kir- 
LINGER), A., ii, 291. 


of organic liquids (Harkins and 
Ewrne), A., ii, 91. 
of narcotics (WINTERSTEIN and 


HirscuBeEre), A., ii, 670. 
Surinamine, constitution of (WINTER- 
STEIN), A., i, 878. 


Tantalic acid, separation of, from 
columbic and titanic acids, and its 
solubility in acid hydrogen peroxide 
(HAHN and GILLz), A., ii, 763. 

Tartaric acid, preparation of, from 
carbohydrates(DIAMALT AKT. -GEs.), 
A., i, 708. 

variation in properties of isomeric 
forms of (BERNER), A., ii, 13. 

salts, rotatory dispersion of (BRUHAT), 
A., ii, 404. 

potassium sodium salt, growth of 
crystals of (IsHimoTo), A., i, 708. 

potassium antimony] salt, electrical 
conductivity of solutions of (SVAN- 
BERG), A., li, 73. 

antimony compounds of (BLANCHE- 
TIkRE), A., 1, 529. 

methyl ester, alkaline hydrolysis of 
(SKRABAL and SinGER), A., li, 239. 

detection of, and its distinction from 

lactic and oxalic acids (BRAUER), 
A,, ii, 517. 
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r-Tartaric acid, resolution of, by means 
of 7-borneol, and its bornyl esters 
(WREN, WILLIAMS, and MypDLETON), 
T., 191. 

Tartronic acid, semialdehyde nitro- 
phenylosazone (DAKIN), A., i, 295. 
Taste (KopAMA), 
qvisT), A., i, 786, 787. 


A., i, 786; (ReEn- | 
| n-Tetradecane-aw-dicarboxylic acid, pre- 
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Tetrabenzoyl-2:4:6-/7/bromophenol-d- 
glucoside, tetra-p-nitro- (ODEN), A., i, 
248. 

Tetra-n-butylaminochromic chloride, di- 
chloro- (MANDAL), A., i, 18. 


| Tetradeca-acetyldiamygdalinimide 


Taurine from the flesh of herrings | 


(BERNER), A., i, 694. 

excretion of, in man (ScHMipT and 
ALLEN), A., i, 510. 

estimation of, in muscle (OKUDA and 
SanapA), A., ii, 714. 

Tautomerism of organic 
(Hackn), A., ii, 750. 

Tea leaves, essential oil of freshly 
fermented (VAN Rompurecu), A., i, 
587. 

Tellurium, magnetic susceptibility of 
(WIsTRAND), A., ii, 527. 

Tellurium compounds, pharmacology of 
(JOACHIMOGLD), A., i, 798. 

Tellurium nitrite (v.OEFELE), A., ii, 617. 

Tellurium organic compounds (VERNON), 

T., 86, 889; (LEDERER), A., i, 40, 
482, 734, 838 ; (G1uA and CHERCH]), 
A., i, 691. 

acetylacetone, and its dichloride 
(MorGAN and Drew), T., 1456. 

Tellurium, estimation of, in tetradymite 
(Hutor), A., ii, 174. 

Temperature, absolute, establishing of 

the scale of (Kryks), A., ii, 223. 
critical. See Critical temperature. 

Tensimeter for small quantities of liquids 
(KipLInGER), A., ii, 291. 

9:9’-Terephthalylidenedifiluorene (Siec- 
LiTz), A., i, 27. 

Terephthalylidene-9:9’-fluorene,  2:2’- 
7:7’-tetrabromo- (SIEGLITz), A., i, 606. 

Terpenes, chemistry of (HENDERSON and 
Smeaton), T., 144. 

Terpene series, catalytic synthesis in 
the, by means of diethyloxonium salts 
(AscHAN), A., i, 136. 

Terpin, estimation of (FERNANDEZ and 

+ LuEnGo), A., ii, 711. 

Tetra-acetyl-d-glucose-¢-bromohydrin 
(FiscHER, HELFERICH, and OsTMANN), 
A., i, 529. 

8-Tetra-acetyl-d-glucosido-d/-mandeloyl 
amide and chloride (KARRER, NAGELI, 
and Lane), A., i, 858. 

Tetra-acetyllevulose, chloro-derivatives 
(Bravns), A., i, 713. 

Tetra-acetylsalicin bromide (ZEMPLEN), 
A,, i, 560. 

Tetraisoamylaminochromic chloride, di- 
chloro- (MANDAL), A., i, 18. 

a- and §-Tetrabenzoyl-/-arabinose, éetra- 
p-bromo- (Op£N), A., i, 248. 


compounds 


(ZEMPLEN), A., i, 560. 


paration of, electrolytically (Srostus 
and WIESLER), A., i, 708. 

Tetradymite, estimation of tellurium in 
(Hunton), A., ii, 174. 

Tetraethyldiaminodiethyl-p-amino- 
benzoic acid, ethyl ester (SocléTs 
CHIMIQUE DES USsINEs DU RHONE), 
A, i, 

Tetraethylammonium (ScuivsBacn), A., 

i, 822. 
mercuri-iodides, crystallography of 
(BARKER and Porter), T., 1313. 

Tetraethylhaematoporphyrin (KisTER), 
A., i, 451. 

Tetrahedrite from Japan 
Isuit), A., ii, 496. 

Tetrahydroanemonin, and its sodium sait 
(AsaHINA and AtsuM1I), A., i, 321. 

Tetrahydro-1:3:5-benztriazole, and its 
derivatives (FRANKEL and ZEIMER), 
A., i, 882. 

Tetrahydro-Sy-demethylscopolines, and 
their methiodides (Hess), A., i, 83. 

8-Tetrahydrodeoxycodeine, and bromo-, 
and their salts (FreuND, MELBER, 
and ScHLESINGER), A., i, 759. 

Tetrahydrofurfuryl alcohol, and its de- 
rivatives (WIENHAUS), A., i, 863. 

Tetrahydronaphthalene, a8-dibromo- (Vv. 

Brawn), A., i, 379. 
nitro-derivatives(TETRALIN G.m.b.H.), 
A., i, 25. 

Tetrahydronaphthalene-8-carboxylyl 
amide and chloride (v. BRAUN, KIRSCH- 
BAUM, and ScHUHMANN), A., i, 618. 

a8-Tetrahydronaphthalene glycol, phen- 
ylic transposition of iodohydrin from 
(TIFFENEAU and OREKHOFF), A., i, 
313. 

Tetrahydronaphthalene-S-sulphonamide 
(ScHROETER and ScurauTH), A., i, 
383. 

Tetrahydronaphthalene-8-sulphonyl 
chloride (ScHROETER and SCHRAUTH), 
A., i, 383. 

Tetrahydro-8-naphthol and its a-sulph- 
onic acid and dinitro- (SCHROETER 
and ScnHraAuts), A., i, 159. 

B-Tetrahydronaphthyl allyl and vinyl 
ethers (v. BRAUN and KIRSCHBAUM), 
A., i, 729. 

ar-Tetrahydro-a-naphthylaminocemphor 
(B. K. and D. Sinen, Dutt, and 
G. Srneu), T., 987. 


(Arar and 
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ar-Tetrahydro-a-naphthyliminocamphor, 
preparation of, and its optical rotation 
(B. K. and D. Sinen, Durr, and 
G. Sincu), T., 987. 
Tetrahydro-8-naphthyl mercaptan, and 
its methyl ether (ScHRoETER and 
Scurauts), A., i, 383. 
8-Tetrahydronaphthyl methyl ketone, 
preparation of, and its semicarbazone 
(Hesse), A., i, 851. 
8-Tetrahydronaphthyloxyethylmethyl- 
aniline, and its salts(v. Braun and 
KrrscHBaumM), A,, i, 729. 
Tetrahydronaphthylthiolacetic acid 
(SCHROETER and SCHOELLER), A.,i, 383. 
Tetrahydroquinobenzidine. See Bis- 
1:2:3:4-tetrahydroquinoly]. 
Tetrahydroquinolinomethylenecamphor 
(RupE, Serpertu, and KussMavt), 
A., i, 239. 
Tetrahydro-4-quinolylethanol, and its 
iodide hydriodide (MEISENHEIMER, 
Finn, and Scuneiper), A., i, 764. 
Tetrahydrotsoquinolyldithiocarbamic 
acid, cobalt salt (Compin), A., i, 537. 
1:2:4:5-Tetraketo-3:6-dibenzoyl-4:5-di- 
hydropyridazine. See 4:5-Diketo-3:6- 
dibenzoy]-4:5-dihydropyridazine 1:2- 
dioxide. 
1:2:4:5-Tetraketo-4:5-dihydropyridaz- 
ine-3:6-dicarboxylic acid. See 4:5- 
Diketo-4:5-dihydropyridazine-3:6-di- 
carboxylic acid 1:2-dioxide. 
ay5(-Tetraketo-a(-diphenylhexane,  - 
chloro-8-oximino-, and its acetyl de- 
rivative and fe-dioximino- (V1RGiN), 
A., i, 503. 
3:4:3':4’-Tetramethoxyarsenobenzene 
(FARGHER), T., 870. 
4:4’:5:5’-Tetramethoxy-3:3’-dimethyldi- 
phenyl (Masima and TAKAYAMA), 
A., i, 838. 
3:4:4’:6’-Tetramethoxydiphenylacetic 
acid, 2’-hydroxy-, and its acetyl de- 
rivative (NIERENSTEIN), T., 1154. 
2:4:2’:4’-Tetramethoxydiphenylamine, 
and nitro- (MEYER and GoTTLIEB- 
BILtrots), A., i, 38. 
2:4:2’:4’-Tetramethoxydiphenylhydr- 
oxylamine J-oxide, perchlorate of 
(MEYER and GoTTrLiEB-BILLROTR), 
A., i, 38. 
3:4:4’:6’-Tetramethoxy-aa-diphenylpro- 
pane, 2’-hydroxy- (NIERENSTEIN), T., 
1154. 
3:5:3’:5’-Tetramethoxydi-o-tolylamine, 
and nitroso- (MEYER and GorTLizs- 
BriuroTH), A., i, 39. 
3:5:3’:5’-Tetramethoxydi-o-tolylhydr- 
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3:5:3’:4’-Tetramethoxy-2-phenylcou- 
maran-l-one (NIERENSTEIN), T., 1155. 
pp’ -Tetramethyldiaminoazoxy benzene 
(RUHEMANN), A., i, 311. 
Tetramethyldiaminobenzophenone-benz- 
il-ketazine (GeRHARDT), A., i, 766. 
A8’-Tetramethyldiamino‘sobutyric acid, 
and its dihydrochloride (MaNnNicH and 
KATHE), A., i, 720. 
pp’-Tetramethyldiaminodimethoxytetra- 
phenylhydrazine (WIELAND and 
Haas), A., i, 767. 
4:4’-Tetramethyldiamino-2”’:4’’-dimeth- 
oxytriphenylcarbinol (KAUFFMAN)), 
ng * 
3:6-Tetramethyld‘aminoselenopyronine, 
and its zincichloride (BATrEGAY and 
HuGEz), A., i, 629. 
Tetramethylammonium mercuri-iodide, 
crystallography of (BARKER and 
Porter), T., 1312. 
1:1:3:5-Tetramethylcoumaran-2-one 
(v. AUWERs and LAMMERHIRT), A., 
i, 393. 
and 4-mono- and 4;6-di-bromo- (Vv. 
Auwers and Scutrre), A., i, 
869. 
2:2:5:7-Tetramethy]-2:3-dihydro-1:4- 
benzopyrone, and its derivatives (Vv. 
AUWERS and Dott), A., i, 871. 
2:3:2’:3’-Tetramethyldiphenylamine, 4- 
amino- (GOLDSCHMIDT), A., i, 228. 
Tetramethylethylpyrazolylpyrazole, and 
its picrate (WoLFF and THIELEPAPE) 
A., i, 765. 
Tetramethyl fructose, and its deriva- 
tives (Haworth), T., 207. 
Tetramethyl 7-fructose (IRVINE and 
SrEELE), T., 1488. 
Tetramethylisogalloflavincarboxylic 
acid, methyl ester(HERzIG, EYWELING, 
and BRUNNER), A., i, 864. 
1:2:4:5-Tetramethylcyc/ohexane, and 4- 
ehloro- (v. AUWERS), A., i, 723. 
1:2:4:5-Tetramethylcyclohexan-4-0l (Vv. 
AUWERs), A., i, 723. 
1:2:4:5-Tetramethyl-A‘-cyclohexene (V. 
AuwERs), A., i, 723. 
Tetramethyl ‘y-methylfructoside (IR- 
VINE and SrEELE), T., 1486. 
1:2:2:3-Tetramethylcyclopentane-1-acr- 
ylic acid (Rurz and LAveerr), A., i, 
384. 
1:2:2:3-Tetramethylcyc/opentane-1-alde- 
hyde, and its derivatives (RUPE and 
LAvGER), A., i, 384. 
1:2:2:3-Tetramethylcyc/opentane-1-carb- 
inol, and its derivatives (RurE and 
LAvueeEr), A., i, 383. 


oxylamine V-oxide, perchlorate of | 1:2:2:3-Tetramethylcyclopentane-1-di- 


(MEYER and GoTrLi£B-BILLROTH), A,, 
i, 39. 


phenylmethylenediamine (RurE and 
LaveEr), A., i, 384. 
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1:2:2-3-Tetramethylcyclopentane-1-pro- 
a acid, and §-bromo-, and B- 
ydroxy-, and their derivatives (RurE 
and LAuGER), A., i, 385. 
1:2:2:3-Tetramethylcyc/opentylbenzyl- 
carbinyl acetate (RurE and LAvGER), 
A., i, 385. 
1:2:2:3-Tetramethylcyc/opentylmethyl- 
— (Rupe and LAvcEr), A., i, 
85. 
1:2:2:3-Tetramethylcyc/opentylstyrene 
(Rupe and Lavegr), A., i, 385 
Tetramethylquinic acid, methyl ester 
(Herzic and Orrony), A., i, 878. 
Tetramethylrhodanine, methyl ester 
(Kisrer and Kuscun), A., i, 685. 
2:2:5:5-Tetramethyltetrahydronaphthdi- 
hydrindane-4:6-dione (FLEISCHER and 
SIEFERT), A., i, 620. 
2:2:5:5-Tetramethyltetrahydronaphthdi- 
hydrindene (FLEISCHER and SIEFERT), 
A., i, 620. 
Tetranitritodiamminocobaltiammines. 
See under Cobalt. 
Tetrapalmityl-/-arabinose (Opén), A., i, 
248. 


aaxx-Tetraphenyldeca-A**-diene (Gop- 
cHoT), A., i, 813. 
aaxx-Tetraphenyldecane-ax-diol (Gop- 


cuoT), A., i, 813. 
Tetraphenyldiarsine (PortER and Borc- 
sTROM), A., i, 196. 
9:9:10:10-Tetraphenyl-9:10-dihydroan- 
thracene (RAy), T., 1339. 
Tetraphenyldistibine (Scumipr), A., i, 
903. 
Tetraphenylhydrazine, pp’-diamino-, 
acetyl derivative (WIELAND and Sv- 
REDA), A., i, 767. 


aau-Tetraphenylnona-A“-diene (Gop- 
cnot), A., i, 813. 
aau-Tetraphenylnonane-a-diol (Gop- 
cHoT), A., i, 813. 
aa00-Tetraphenylocta-A°9-diene (Gop- 
cuot), A., i, 813. 
aa00-Tetraphenylocstane-aé-diol (Gop- 


cHoT), A., i, 813. 
aaBy-Tetraphenylpropyl alcohol (SER- 
NAGIOTTO), A., li, 4. 
2:3:4:6-Tetraphenylpyryl _ferrichloride 
(DiLTHEY and Bérrier), A., i, 62. 
Tetraphenyltetracarbazone, so-called, 
constitution of (Boprorss), A., i, 96. 
Tetra-”-propylaminochromic chloride, 
dichloro- (MANDAL), A., i, 17. 
Tetra-a-propylammonium mercuri-iodide, 
crystallography of (BARKER and Por- 
TER), T., 1316. 
Tetrapyridinecobalt 
(Price), T., 860. 
Tetrasalicylic acid, methyl ester, and 
nitro- (SCHROETER), A., i, 163. 


salts, dichloro- 


SUBJECTS. 


Tetrathiocyanatodiamminochromiamm- 


ines. See under Chromium. 
Tetryl. See Phenylmethylnitroamine, 
trinitro-. 


Thallium, absorption spectrum of (Mo- 
LENNAN, Younc, and [RETON), A., ii, 
459. 

Thallium alloys with mercury, physical 
properties of (RicHARDs and DANIELS), 
A., ii, 34. 

Thallium, double haloids of lead and 

(Baruot), A., ii, 758. 

nitrate and nitrite, thermal analysis 
of mixtures of (CutTica), A., ii, 759. 

nitrite, complex compounds of, with 
nitrates (RoLLA and BELLADEN), 
A., ii, 34. 

sulphates, electrochemistry of (GRUBE 
and HERMANN), A., ii, 467. 

Thallous chloride, photochemistry of 
(Renz), A., ii, 71. 

Thallium organic compounds (/ REUDEN- 
BERG and UTHEMANN), A., i, 17. 

Thaumasite from California (FosHae), 
A,, ii, 498. 

Theobromine, solubilities 

worTtH), A., i, 446. 
new compounds of (ABELIN), A., i, 
327. 

Theobromine-d-galactoside, and its tetra- 
acetyl derivative (HELFERICH and v. 
KiH_LeweErn), A., i, 250. 

Theophylline-/-arabinoside, aud its tri- 
acetyl derivative (HELFERICH and 
v. KiHLEWEIN), A., i, 250. 

Theophylline-d-galactoside, and its tetra- 
acetyl derivative (HELFERICH and VY. 
KUHLEWRFIN), A., i, 250. 

8-Theophylline-d-glucoside-(-bromo- 
hydrin, and its triacetyl derivative 
(FiscuEeR, HELFericu, and Ost- 
MANN, A., i, 530. 

8-Theophylline-d-isorhamnoside, and its 
triacetyl derivative (Fischer, HEL- 
FERICH, and OsTMANN), A., i, 530. 
Thermal analysis, inverse-rate method 
of (Merica), A., ii, 87. 
of solutions (DuBRIsAY), A., ii, 508; 
(CHAUVENET, JoB, and Ursaltn), 
A,, ii, 757. 

Thermal conductivity of metals during 
fusion (KONNO), A., ii, 223. 

Thermochemical data of organic com- 
pounds, correction of (SwIzNTOSLAW- 
SKI), A., ii, 470, 533. 

Thermochemistry of organic compounds 
(THIEL), A., ii, 667. 

Thermodynamics, formule of (WEc- 

SCHEIDER), A., ii, 598; (HEkz- 
FELD), A., ii, 604. 

test of the third law of (Grpson, 
LATIMER, and Parks), A., ii, 585. 


of (Waps- 


INDEX OF SUBJECTS. 


Thermodynamics, relation between the 
third law of, and entropy (Lewis 
and Gipson), A., ii, 585. 

of chemical equilibrium in condensed 
mixtures (CASSEL), A., ii, 664. 

of the ions of strong electrolytes 
(HaRNED), A., ii, 664. 

of mixtures (WAGNER), A., ii, 596, 
597. 

Thermometers, standardisation of (Ricu- 
ARDs and TAMARU), A., i, 528. 

Thermoregulator (KiNG), A., ii, 731. 
for air-ovens (ATKINSON), A., ii, 613. 
with characteristics of the Beckmann 

thermometer (Harvey), A., ii, 161. 
Gouy (Siig), A., ii, 223. 

Thermostat with electromagnetic regu- 
lator and electric heating (JoAcHIM- 
oc), A., i, 580. 

1:4-Thiazan, and its salts (Davis), T., 
306. 

Thiocarbamide, alkyl chloroacetates of 
(Tay.or), T., 7. 

Thiocarbamides, acylation of (Dixon 
aud Tay.or), T., 720. 
Thiocarbimides (JOHNSON, 

KELSEY), A., i, 681. 
preparation of (v. Braun), A., i, 731. 
reactions of acetylacetone with (Wor- 

RALL), A., i, 501. 

Thiocarbonic acid, cyanoimino-, potas- 
sium salt (S6pERBACK), A., i, 223. 
Thiocarbonyl chloride, preparation of 

(FRANKLAND, GARNER, CHALLENG- 

ER, and WessTER), A., ii, 753. 
tetrachloride, preparation of (FRANK- 

LAND, CHALLENGER, and WEBSTER), 

A., ii, 619. 

‘*Thiocol,” detection of (GRAv), A., ii, 
568. 

Thiocyanates (JOHNSON, 

KELSEY), A., i, 681. 
compounds of, with hydrazine (RAy 

and SarKAR), T., 321. 
use of, in estimation of free acid, in 

pickling solutions (BoYLe), A., ii, 

554. 

Thiocyanic acid, formation of, in animals 
(Dezant), A., i, 345, 405. 

metallic salts and their etherates 
(SépERBAck), A., i, 221. 
compounds of hydrazine and (RAy 
and SarKArR), T., 321. 
estimation of, volumetrically (Mgv- 
RICE), A., ii, 715. 
ammonium salt, equilibrium of am- 
monia with (Foorr and HunreER), 
A., ii, 246. 
interaction of dicyanodiamide and 
(WERNER and BELL), T., 1133. 
arsine and cacody] salts (STEINKOPF 
and Mize), A., i, 538. 


CXVIIL. ii, 


Hii, and 


Hint, and 
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Thiocyanic acid, potassium salt, photo- 
chemical oxidation of (GANASSINI), 
A., i, 223. 

silver ammonium and silver sodium 
salts (CERNATESCU), A., i, 826, 

halogenophenacyl esters (JUDEFIND 
and Rerp), A., i, 481. 

methyl ester, isomerism and polymer- 
isation of (GILLIS), A., i, 377. 

vinyl ester (v. BRAUN and Kirscx- 
BAUM), A., i, 729. 

Thiocyanogen, free, possible existence 
of (BserkuM and KiRscHNER), A., 
i, 375. 

and its hydrochlorides (S6pERBACcK), 
A., i, 219. 

Thionaphthen in coal tar, and its pre- 
paration from crude naphthalene 
(WEISSGERBER and KRvuBER), A., i, 
754. 

Thionaphthen, 2-amino-, urethane 
(WEISSGERBER and KrubBEr), A., i, 
755. 

Thionaphthencarboxyamidocarboxylic 
acid (WxKISSGERBER and Krusir), A., 
i, 755. 

Thionaphthen-2-carboxylic acid, and its 
salts and derivatives (WEISSGERBER 
and KrubBer), A., i, 755. 

Thionaphthen-2:3-dicarboxylic acid, de- 
rivatives of (WEISSGERBER and KrvuB- 
ER), A., i, 755. 

2(2’-Thionaphthen)-3-ketodihydro-1:4- 
benzisothiazine (HERzoG), A., i, 182. 

Thionyl fluoride. See under Sulphur. 

Thiophen derivatives, synthesis of, from 
ethyl 8-aminocrotonate (BENARY 
and SitBersrrom), A., i, 73. 

estimation of, in benzene (MEYER), 
A., ii, 129. 

Thitsiol (MavsimA), A., i, 172. 

Thorium, disintegration 
(Kirscn), A., li, 577. 

space grating of (BouLtn), A., ii, 215. 
emanation, half-life period of (ScHMID), 
A., ii, 148. 

Thorium nitrate, compound of catechol 
and (RosENHEIM and SorGeg), A., i, 
551. 

Thorium, estimation of, 
(Meyer), A., ii, 548. 
Thorium minerals, age of (LAwson), A., 

ii, 149. 

Thortveitite in Madagascar (Lacroix), 
A., ii, 627. 

Thrombin, preparation and investigation 
of (BLEIBrREU and ATZLER), A., i, 
783. 

action of, on fibrinogen (Barratt), 
A., i, 450. 

Thulium, atomic weight of (JAmMEs and 
Srewart), A., ii, 759. 

45 


series of 


in minerals 


ii. 1046 


Thymol, nitration of (GivA), A., i, 39. 


condensation vi salicylaldehy de with | 


(LuorEns), A., i, 668. 
ethyl ether, oxonium compound from 
(KEHRMANN), A., i, 156. 
Thymoquinone, dihydroxy-, reduction 
of, and 
(WAKEMAN), A., i, 64. 

Thyroid, estimation of iodine in pre- 
parations of (Kuzrrian), A., ii, 445. 
Thyroxin, tautomerism of, and its de- 
rivatives (KENDALL and OsTERBERG), 

A., i, 180. 
Tin, atomic weight of (BaxTer and 
STARKWEATHER), A., ii, 436; 


(BrauNER and KREPELKA; KreE- | 


PELKA), A., ii, 437. 

absorption spectrum of (McLeNNAN, 
Young, and Ireron), A., ii, 459. 

ultra-violet spark spectrum of (L. and 
E. Buiocn), A,, ii, 719. 

spectrum of, in a magnetic field (VAN 
DER Harst), A., ii, 140. 

solubility of, in lead in the solid state 
(PARRAVANO and Scorrecci), A., 
ii, 380. 

precipitation of, by iron wen 
A., ii, 547 ; (KoLrHorr), A., ii, 763. 


Tin alloys with copper, ee 
appearance of (PoORTEVIN), A., ii, 


623. 
with mercury, vapour pressures of 
(HILDEBRAND, Foster, and BeEsr), 
A., ii, 286. 
Tin hydride, preparation of (PANETH 
and Firtn), A., ii, 41 
Stannous chloride, decomposition of, 
by water and potassium hydroxide 
solutions (CARSON), A., ii, 116. 
Metastannic acid, solulle, preparation 
of (Krets), A., ii, 182. 
Stannates (ZocHER), A., ii, 692. 
Tin organic compounds (Drvce), A., i, 
di-, tri-, and tetra-alkyls (KRAUSE and 
Becker), A., i, 340. 
aryls and aryl alkyls (KravsE and 
Scumitz), A., i, 198. 
Tin detection, estimation, and separa- 
tion :— 
detection of (FEIGL), A., ii, 129; 
(Mazur), A,, ii, 197. 
detection of, in ores (ZOLLER), 
775. 
estimation of, electrolytically, 
tetrachloride (BAxTER an 
WEATHER), A., ii, 436. 
estimation of, volumetrically (Druce), 
A,, ii, 710. 
estimation of and its separation from 
antimony (Kiinc and Lassi£EuR), 
A., ii, 452. 


A., ii, 


in tin 
STARK- 


its tetra-acetyl derivative | 
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Tolucne compounds, Me = 1. 

Tin detection, estimation, and separa- 
tion :— 

estimation of arsenic in (VALLERY), 
A., ii, 125. 

Tissues, presence of adrenaline in, shown 
by the chromium reaction (STOELTz- 
NER), A., i, 121. 

animal. See Animal tissues. 

growing, effect of arsenious acid on 
(Coser), A., i, 273. 

Titanhydroclinohumite 
from Piedmont (ZAMBONIN]), 
551. 

Titanic acid. See under Titanium. 
Titanitrisalicylic acid, and its salts 
(ROSENHEIM and SorGe), A., i, 550. 
Titanium ¢richloride, compound of pyro- 

gallol with (RoszNHEIM and 
SorGE), A., i, 552. 

titration of colouring matters with 
(CLARK), A., ii, 519. 

titration of nitro-compounds with 
(vAN Dury), A., ii, 130. 

estimation of carbonyl chloride in 
(DELEPINE and Larorg), A., ii, 
387. 

Titanic acid, separation of, from 
tantalic and columbic acids, and its 
solubility in acid hydrogen peroxide 
(HauHN and GILL), A., ii, 763. 

Titanium organic compounds (RosEN- 
HEIM and SorGe), A., i, 550. 

Titanium estimation and separation :— 
estimation of, in soils and plants 

(GEILMANN), A., i, 804. 

estimation of, in zirconium ores 
(LUNDELL and KNow gs), A., ii, 
560. 

separation of, from metals of the 
group (WENGER and WUHRMANN), 
A., ii, 57. 

separation of, from zirconium (Brown 
and MAppEN), A., ii, 270. 

‘*Titanolivine.” See Titanhydroclino- 
humite. 

Titration curves, method of obtaining, 
colorimetrically (GILLESPIE), A., ii, 
382. 

Tobacco, carbon monoxide in the smoke 

of (HARTRIDGE), A., i, 512. 

origin and development of nicotine in 
(BerNARDIN?), A., i, 412. 

Toluene, action of radium rays and ultra- 
violet light on (KAILAN), A., i, 538. 

heat of ere of (RicHARDs and 
Davis), A., ii, 589. 

explosive combustion of tetranitro- 
methane and (ScHENcK), A., ii, 
483. 

Toluene, 5-chloro-4-iodo-3-nitro-(JAMEs, 
Kenner, and Srupsines), T., 776. 


(titanolivine), 
A., ii, 
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Toluene compounds, Me = 1. 

Toluene, 2:3-dihydroxy-, oxidation of, 

by ferric chloride (Masima and 
TAKAYAMA), A., i, 838, 
m-nitro-, nitration of (MARQUEYROL, 
KOEHLER, and JOVINET), A., i, 
539. 
p-nitro-, and its isomerides, electro- 
chemical oxidation of (FICHTER and 
Bonu6te), A., i, 427. 
2:3:6-trinitro-, synthesis of (Brapy 
and Taytor), T., 876; (DrEw), 
T., 1615. 
Toluenes, o-chloronitro- (MoRGAN and 
Drew), T., 784. 
nitro-, physical eee of (BELL 
and Sawyer), A ° i, 22; (BELL 
and CuMMINGs), A., i, 23. 
freezing points of mixtures of 
(CHABANIER), A., i, 427. 
equilibria of mixtures of (BELL and 
Herry), A., i, 152, 153 ; (Grva), 
A., i, 724. 
oxidation of (B1cELow), A., i, 20. 
additive compounds of, with 8- 
naphthol methyl ether and quinol 
dimethyl ether (G1rua and Mar- 
CELLINO), A., i, 667. 
dinitro-, action of ammonia and 
sodium methoxide on (KENNER and 
PARKIN), T., 852. 
di- and ¢ri-nitro-, preparation of 
(Brapy and WILLIAMs), T., 1137. 
equilibria of, with picric acid and 
nitronaphthalene (WoGRINz and 
VAri), A., i, 307. 

o- and p-Tolueneazoglyoxalines (PYMAN 
and RAvALD), T., 1426. 

o-, m-, and p- Tolueneazohydrocupreine 
—— and JAcoss), A., i, 
175 

p-Tolueneazohydroxylaminobenzene 
(BAMBERGER, LANDAU, BLASKOPF, 
HINDERMANN, and BisporF), 
wets 

0-, M-, 


A., i, 


and p-Tolueneazoindoxyl (Mar- 
TINET and Dorntkr), A., i, 336. 

Toluene-2-azo-8-naphthol, 3:5-dinitro- 
(Morcan and Drew), T., 791. 

o- and m-Tolueneazo-a-naphthylamines, 
and their salts (TROGER and LANGE), 
A., i, 892. 

Tolueneazo-a-naphthylanisylidenehydr- 
azines, and their hydrochlorides 
(TR6GER and WuNDERLICH), A., i, 
892. 

Tolueneazo-a-naphthylcinnamylidene- 
hydrazines, and their hydrochlorides 
(Tr6cER and LANGE), A., i, 891. 

Tolueneazo-a-naphthyldiazosulphonic 
acids, potassium salts (TrodGER and 
LANGE), A., i, 892. 
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Toluene compownds, Me = 1. 

o-, m-, and p-Tolueneazo-a-naphthyl- 
hydrazinesulphonic acids, and their 
salts (TROGER and LANGE), A. 
891. 

Tolueneazo-a-naphthyl-o-hydroxybenz- 
ylidenehydrazines, and their hydro- 
chlorides (TROGER and LANGE), A., i, 
892. 

Tolueneazo-a-naphthyl-p-tolylidene- 
hydrazines, and their wre ee 
(TréGER and LanGe), A., i, 892. 


» 1, 


| 0-Tolueneazoresorcinol, p-nitro- (LEon- 


ARD and Browne), A., i, 770. 
3:5-dinitro-, and its triacetyl derivative 
(MorGAN and Drew), T., 791. 


| o-Toluenediazoaminobenzene-p-sulph- 


onic acid, 5-nitro- (LEONARD and 
Brownrk), A., i, 770. 
o-Toluenediazoamino-y-nitrobenzene, 5- 
nitro- (LEONARD and Browne), A.,, i, 
770. 
o-Toluenediazoaminotoluenes, 5-nitro- 
(LEONARD and Browne), A., i, 770. 


| p-Toluenediazohydroxylamino-p-bromo- 


benzene (BAMBERGER, LANDAU, BLAs- 
KOPF, HINDERMANN, and BisporF), 
A., i, 772. 

p-Toluenediazoxydiazo-p-toluenecarb- 
amidophenylearbamide (HELLER and 
MEYER), A., i, 185. 

o- and -p-Toluenediazoxydiazo-o- and 
ron grag (HELLER and 
MEYER), A., i, 185. 

o-Toluenediazoxy- -0- ge ae 
imide (HELLER and Meyer), A., 
185. 

4-p-Toluenesulphonamidoanthraquin- 
one, chlorohydroxy-, and hydroxy- 
(ULLMANN and ConzetTI!), A., i, 489. 

4. -Toluenesulphonamido- 3-methylanth- 
raquinone, 1-hydroxy- (ULLMANN and 
Scumipt), A., i, 53. 

p-Toluenesulphoncyclohexylamide (SKI- 
TA, Rotres, Hixs, and KIRcHHOFF), 
A., i, 608. 

Toluenesulphonic acid, NV-toluenesulph- 
onyl-p-aminophenyl ester, and its 
N-methyl derivative (Reper and 
Srzewart), A., i, 308. 

o-Toluenesulphonic acid, 4-nitro- (H1n- 
TIKKA), A., i, 668. 

p-Toluenesulphonic acid, pre mene of 
w-halogen derivatives of (SocIETY OF 
CHEMICAL INDUSTRY IN BASLE), A, 
i, 23. 

Toluene-4-sulphonitroamide, and 2- 
nitro-, metallic salts (MATHEWS), A., 
i, 379. 

a-p-Toluenesulphonylamino‘sobutyric 
acid (FicuTer and Scumrp), A., i, 
824. 
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Toluene compounds, Me = 1. 

2-p-Toluenesulphonylaminophenyl p- 
xyiyl ketone —— and 

ERZENBERG), A., i, 744. 
p-Toluenesulphonylnitrophenylmeth- 
anes (TROGER and Notrs), A,, i, 830. 
p-Toluic acid, 3-amino-, 8-diethylamino- 
ethyl and dimethylaminoethyl esters 
(WiLpMAN), A., i, 162. 

Toluic acids, p-bromophenacyl esters 
(JUDEFIND and Rep), A., i, 481. 

o-Toluidine, 5:6-dinitro- (BrRapy and 
Taytor), T., 879. 

m-Toluidine stannichloride (Drucg), A., 
i, 89. 

o- and m-Toluidines, chloronitro- (Mor- 
GAN and Drew), T., 787. 

a-p-Toluidino-y-dimethylamino/sopro- 
pyl alcohol (Fournzav and RaNEpO), 
A., i, 672. 

4-p- “Toluidino- 3-methylanthraquinone, 
1-hydroxy- (ULLMANN and Scumipt), 
A., i, 53. 

$-p-Toluidino-5-methy] isooxazole (Wor- 
RALL), A., i, 501. 

Toluoyl bromides (ADAMs and ULICH), 
A., i, 387. 

o-, m-, and p-Toluoyl-o-benzoic acids, 
chlorohydroxy- and hydroxy-deriva- 
tives (ULLMANN and Scumip7), A., i, 
53. 

w-p-Toluoyloctoic acid (Borscue), A., i, 
25. 


5-p-Toluoylvaleric acid (BorscHe), A., 
i, 25. 
0-Tolyl 8-bromoethyl ether gr tag 
GINNINGS, and Harwnaock), A., i, 
396. 
y-bromopropyl ether (RinpFusz, GIN- 
nines, and Harnack), A., i, 395. 
B-hydroxyethyl ether > 
Ginnines, and Harnack), A., i, 
395. 
y-hydroxypropyl ether a 82, 
GinninGs, and Harnack), A., i, 
395. 
m-Tolyl — ether, 2:6-dinitro- 
(Drew), T., 1618. 
p-Tolyl methyl ether, compounds of 
mercuric acetate with (Mancuor 


and BéssENECKER), A., i, 780. 
vinyl ether (POWELL and ADAMs), 
A., i, 381. 


m-Tolylacetaldehyde, and its hydrazones 
(Currius and MARANGOLO), A., i, 
188. 

o-, m-, and p-Tolylaminocamphor, optical 
rotation of (B. K. and D. Srveu, 
Dutt, and G. S1neu), T., 982. 

N(o- and m-Tolylarsinic acid)-glycines, 
and their derivatives (JAcoBs and 
HEIDELBERGER), A., i, 109. 
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Toluene compounds, Me = 1. 
m-Tolyl isobutenyl ketone, p-hydroxy- 
(v. Auwers and LAMMERuHIRT), A., 
i, 868. 
Y-P- =” butyric acid (BorscHe), A., 


m- Tolyl isobutyl ketone, p-hydroxy-, and 
its semicarbazone (v. AUWERS and 
LAMMERHIRT), A., i, 868. 

o- and p-Tolylearbamic acids, n-butyl 
esters of (CHATTAWAY and SAERENS), 
ie 711. 

m-Tolyl-8-chloroisobutyl ketone, p- 
— (v. Auwexs and LAMMEr- 


HIRT), A., i, 868. 

m-Tolyl 8-chloropropyl ketone, 4- by dr- 
oxy- (v. AUWERS and DOLL), A., i, 
872. 


m-Tolylenebisaminocamphor, prepara- 
tion and optical rotation of (B. K.and 
D. Stncu, Dutt, and G. S1nex), T., 
985. 

m-Tolylenebisiminocamphor, preparation 
and optical rotation of (B. K. and ly 
Sincu, Durr, and G. Srinen), T., 
984. 

Tolylenediamines, chloro- (MorGAN and 
Drew), T., 786. 

eo alcohol (ALTWEG@), A., 
i, 160. 

p-Tolylglyoxal, dinitro-osazone (Vv. 
Auwers and LAMMERHIRT), A., i, 
392. 

4-m-Tolylglyoxaline, 2:4’-diamino-, and 
its salts (PyMAN and Ravatp), T. 
1428. 

m-Tolylhydrazine, 4:6-di- and 2:4:6-tri- 
nitro-, and their derivatives (G1v4A), 
A., i, 100. 

m-Tolylmeconine, 6’-hydroxy-, and its 
methyl ether (BisrryzckI and ZEN- 
RuFFINEN), A., i, 437. 

m-Tolylmethylnitrosoamine 
and Fiscuer), A., i, 728. 

o-, m-, and p-Tolyloxyacetic acids, pre- 
paration of, and their derivatives 
(HicGInBoTHAM and SrepHeEN), T 
1534. 

B-p-Tolyloxycrotonic acid, and its ethyl 
ester (RUHEMANN), A., i, 326. 

m-Tolylphthalide, 6-hydroxy-, and its 
derivatives (BistryzcKI and ZEN- 
RuFFINEN), A., i, 436. 

m-Tolyl styryl ketone, 4-hydroxy- (Vv. 
Auwers and D6t1), A., i, 871. 

4-o- and -p-Tolyl-1:4-sulphonazan (HEL- 
FRICH and Rep), A., i, 525. 

Tolylsulphone, o-hydroxy-, and its deri- 
vatives (REVERDIN and RoETHLIs- 
BERGER), A., i, 611. 

Tolylsulphones, m-hydroxy-, and their 
derivatives (ZEHENTER), A., i, 544. 


(ScHMIDT 


i- 
S- 
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Toluene compounds, Me = 1. 
p-Tolyltrimethylammonium iodide, 
solvation of the ions of (CREIGHTON), 
A., ii, 417. 

Tomatoes, citric acid in the juice of 
(KrEMERs and Hatt). A., i, 273. 
Topochemical reactions (KOoHLSCHUTTER 

and TiscueEr), A., ii, 624. 

Torbernite, and its meta-variety (HALLI- 
MOND), A., ii, 441. 

Toxicity, relation between chemical 
constitution and, of organic com- 
pounds (TATTERSFIELD and 
Roperts), A., i, 650. 

relation between chemical potential 
and (MiiuER), A., i, 917. 

of solutions, influence of temperature 
and concentration on (HARTMANN), 
A., i, 347. 

Toxicological analysis. See Analysis. 

Transmutation, experiments on 
(Nauprin), A., ii, 491. 

Triacetin, hydrolysis of (YAMASAK1), 
A., i, 170, 299, 591. 

Triacetyl-d-glucosethiourethane-(- 
bromohydrin (FiscHer, HELFERICH, 
and OstMANN), A., i, 530. 

Triacetylmethylglucoside-8-bromo- and 
-B-chloro-hydrins (FiscHEr, Berea- 
MANN, and Scuortte), A., i, 422. 

Triacetylthiocyanoglucose-(-bromo- 
hydrin (Fiscuer, HELFERICH, and 
OsTMANN), A., i, 530 

Triaquochromium, ¢ri-, tetra-, and penta- 
cyano-, and their salts (BsERRUM), 
A., i, 374. 

Triboluminescence (PLoTNIKOW), A., ii, 
4. 

Tricarballylic acid, halogenophenacy]l 
esters (JUDEFIND and Rerp), A.,, i, 
481. 

Tri-3-carbazylcarbinol, and _ its 
(Copisarow), T., 1545. 

Tri-3-carbazylmethane 
T., 1546. 

Tricitratodiferric acid, and 
(Be.uton!), A., i, 816. 


salts 


(CoPrIsaARow), 


Tricyclal, and its derivatives (Lrpp), «| 


A., i, 492. 

Tricyclene, constitution of, and o- 
amino-, and its derivatives (Lipp), 
A., i, 491. 

Tricyclenic acid, methyl] ester (Lipp), 
A., i, 492. 

Tricyclenylonitrile (Lirr), A., i, 491. 

Tricyclol, and its phenylurethane (Lipp), 
A., i, 492. 

Tricyelyl chloride (Lipp), A., i, 492. 

Triethylammonium mercuri-iodide, pre- 

paration, crystallography, and optical 

properties of (JAMIESON and WHERRY), 

A., i, 371. 
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Triethylene disulphide, chloromercap- 
tide and dimercaptan of (RAy), t, 
1090. 

tri- and tetra-sulphides (RAy), T., 
1090. 
Triethylenediamineiridium salts (WER- 
NER and Smirnov), A., i, 599. 
Triethylenetetramine, and its salts and 
derivatives (FARGHER), T., 1351. 
Triethylphosphinebenzophenoneazine 
(SraupInceER and Meyer), A., i, 
105. 
Triethylphosphinefluorenoneazine, and 
its derivatives (STAUDINGER and 
MEYER), A., i, 105. 
Triethyl-a-propylammonium  mercuri- 
iodide, crystallography of (BARKER 
and Porter), T., 1814. 
1:2:8-Triethyltetrahydronaphthalene 
(FLEISCHER, SIEFERT, and ECKERT), 
A., i, 621. 
Tri-9-ethyltri-3-carbazylcarbinol, 
its salts (Coprisarow), T., 1549. 
Tri-9-ethyltri-3-carbazylmethane (Cort- 
SAROW), T., 1548. 
Tricyclohexanonylmethylamine, and its 
hydrochloride (MANNICH and Bravy), 
A., i, 851. 
3:5:7-Trimethoxy-2-p-anisylpyrylium 
chloride (WILILSTATTER and ZECcH- 
MEISTER), A., i, 561. 
3:4:5-Trimethoxybenzanilide (Sonn and 
MULLER), A., i, 59. 
3:4:5-Trimethoxybenzoic acid, salts of 
(ALIMCHANDANI and MELpRum), T., 
967. 
2:3:4-Trimethoxybenzonitrile (KARRER, 
REBMANN, and ZELLER), A., i, 390. 
7:3’:4’-Trimethoxybenzylchroman. See 
7:3':4’-Trimethoxy-3-benzy]-2:3-di- 
hydro-y-benzopyrone. 
7:3’:4’-Trimethoxy-3-benzy]1-2:3-di- 
hydro-y-benzopyrone (PFEIFFER and 
EmMER), A., i, 562. 


and 


| 7:8’:4’-Trimethoxy-3-benzylidene-2:3- 


its salts | 


dihydro-y-benzopyrone (PFEIFFER and 
EMMER), A., i, 562 
3:5:7-Trimethoxycoumarin (WILLSTAT- 
TER and ZECHMEISTER), A., i, 561. 
aad-Trimethoxypentane (HELFERICH), 
A., i, 11. 
2:4:6-Trimethoxyphenyl 3:4-dimethoxy- 
— ketone (NIERENSTEIN), 
-y 976. 
3:4:5-Trimethoxyphthalic acid, and its 
anhydride, preparation of (ALIM- 
CHANDANI and MELDRUM), T., 969. 
methy] ester (HERZIG, BRUNNER, and 
ScHLEIFFER), A., i, 847. 
$:4:5-Trimethoxyphthalide, preparation 
of (ALIMCHANDANIand MELpRvM), T., 
969. 
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3:4:5-Trimethoxyphthalidecarboxylic 
acid, methyl ester (HERz1c, BRUNNER, 
and ScHLEIFFER), A., i, 847. 

Trimethyldiaminodiphenylamine (WiI£E- 
LAND and ScHAMBERG), A., i, 768. 

Trimethylammonium _mercuri-iodide, 
preparation, crystallography, and op- 
tical properties of (JAMESON and 
Wuerry), A., i, 371. 

Trimethylaniline-p-sulphonic acid, ac- 
tion of, with acetic and hydrochloric 
acids (KATAYAMA and Yamapa), A., 
ii, 673. 

Trimethylarsine, and its selenide (REn- 
SHAW and Ho um), A., i, 602. 

2:4:6- and 3:4:6-Trimethyl-A*-benzo- 
pyrens (v. AUWeERS and LAMMER- 
HIRT), A., i, 869. 

2:4:6- and 3:4:6-Trimethyldihydro-1:4- 
benzopyranols (v. AUWeRs and LAm- 
MERHIRT), A., i, 869. 

2:5:7-Trimethy1-2:3-dihydrobenzopyr- 
one, and its derivatives (v. AUWERS 
and Détt), 4., i, 871. 

2:2:6-Trimethy!-2:3-dihydro-1:4-benzo- 
pyrone, semicarbazone of, and 3-bromo- 
(v. AUWERs and LAMMERHIRT), A., i 
868. 

Trimethylenediglycine, B-hydroxy-, 
barium salts of (Krausg), A., i, 
218. 

Trimethylene glycol benzoate and nitro- 
benzoates (FIscHER, PFAHLER, and 
Bravns), A., i, 841. 

estimation of, in glycerol (Rosaun), 
A., ii, 336, 
aa’y-Trimethyl-8-ethylglutaric acid 
(MEERWEIN and STEINACKER), A.,, i, 
845. 

888-Trimethylethylphenol (Bycp#n), 
A., i, 647. 

ayy-Trimethy]-§-ethyl-5-valerolactone 
(MEERWEIN and STEINACKER), A,, i, 
845. 

Trimethyl-+y-fructose 
STEELE), T., 1485. 

Trimethylisogalloflavin, products of 
distillation of, into carbon dioxide 
(Hexzic, Eywe.ine, and BRuNNER), 
A., i, 864. 

Trimethyl glucose (Haworth), T., 207. 

Trimethylcycloheptanetricarboxylic 
acid, and its amide (BUCHNER and 
ScHOTTENHAMMER), A., i, 550. 

Trimethylcyc/oheptatrienecarboxylic 
acid, and its amide and ethyl ester 
(BucHNeER and ScHOTTENHAMMER), 
A., i, 549. 

1;:2:4-Trimethyleyclohexane, and _  65- 
amino-, and 5-hydroxy-, and their 
derivatives (Skira and HzEnNneEn- 
BRUCH), A., i, 833. 


(IRVINE and 
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1:3:5-Trimethyleyclohexane, 5-chloro- 
(v. AUWERs), A., i, 722. 

1:2:5-Trimethylcyc/ohexan-4-0l (v. Au- 
weERs), A., 1, 723. 

cis-1:2:4-Trimethylcyc/ohexan-5-one, and 
its derivatives (SkITA and HENNEN- 
BRUCK), A., i, 833. 

1:2:5-Trimethylcyc/ohexan-4-one, and its 
semicarbazone (v. AUWERS), A., i, 
723. 

1:2:5-Trimethyl-A*-cyc/ohexene (v. Av- 
wers), A., i, 723; (SkiTa and HEN. 
NENBRUCH), A., i, 834. 

Trimethyleyc/ohexylammonium __hydr- 
oxide and iodide (SkiTA, ROoLFEs, 
Hits, and KrrcnHorr), A., i, 607. 

3:3:4-Trimethylhydrindone, 7-hydroxy-, 
and its derivatives (v. AUWERS and 
LAMMERHIR?T), A., i, 868. 

Trimethylindamine, and its dinitroso- 
amine (WIELAND and SCHAMBERG), 
A., i, 768. 

1:2:3-Trimethylindazolium iodide (v. 
Auwers and DirsBere), A., i, 639. 

Trimethy] inulin (InviINE and STEELF), 
T., 1484. 

1:2:2-Trimethy1-3-methylenecyclopent- 
ane-l-carboxylic acid, ethy] ester, and 
bromo- (RuprE and JAcer), A., i, 846. 

1:2:2-Trimethylcyc/opentane-1:3-di- 
methanol (RurE and JAcGI), A., i, 
846. 

2:4:6-Trimethylpyrthionium perchlorate 
(Hantzscw), A., i, 72. 

Trimethylsulphine haloids, compounds 
of, with metallic haloids (BLATTLER), 
A.,i, 522. 

Trimethyltelluronium iodide, prepara- 
tion of (VERNON), T., 894. 

Tri-a-naphthylarsine (MarsuMIyA), A., 
i, 777. 

Tri-a-naphthylbismuthine dichloride 
(CHALLENGER and Gopparp), T., 
772. 

Trional, detection of (ZIMMERMAN), 
A., ii, 779. 

Triphenylamine, @ithiocyano- (S6DER- 
BACK), A., i, 222 

Triphenylarsine, preparation of (Bur- 

Rows and TuRNER), T., 1382; (PoPE 
and TuRNER), T., 1447. 

estimation of, in mixtures with mie a 
dichloroarsine, diphenylchloroars- 
ine, and arsenic _ trichloride 
(FieuRy), A., ii, 642. 

Triphenylbenzhydrylphosphonium chlor- 
ide (STAUDINGER and MEyER), A., i, 
106. 

Triphenylbenzylethanol. See 

etraphenylpropy! alcohol. 

Triphenylbismuthine salts (CHALLENGER 
and Gopparp), T., 765. 


aaBy- 


T 
Tr 
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1;1:3-Triphenylcyc/obutane-2-one (STAU- 
DINGER and Suter), A., i, 556. 

aay-Triphenyl-n-butyric acid, and its 
methyl ester (STaUDING Errand SUTER), | 
A., i, 556. 

1:3:6- na -1:4-dihydropyridazine 
(Boprorss), A., i, 97. 

Triphenylhydrazy] (Gor DSCHMIDT), A 
i, 257. 

Triphenylmethane, fusion 
(DenEcKE), A., ii, 10. 
Triphenylmethane colouring “Ee 
constitution of (KAUFFMANN), A., i, 

94. 

Triphenylmethane compounds, photc- 
chemical transformations of (LIFsScHITz | 
and Jorr®&), A., i, 95. 

Triphenylmethyl (Gomberc and ScHor- 
PFLE), A., i, 26. 

Triphenyl-c-naphthylmethane, 4:4’-di- 
hydroxy- (GomBERG aud LANGE), A 
i, 736. 

2: 4:4. Triphenyl1-1:3-oxthiophan-5-one, 
and its derivatives (BisrrzyckKI and 
BRENKEN), A., i, 631. 

Triphenylphosphinebenzophenoneazine, 
anil its hydrochloride (STAUDINGER 
and Meyer), A., i, 106. 

Triphenylphosphinediphenylmethylene 
(STAUDINGER and MEYER), 
106. 

Triphenylphosphinefluorenoneazine, 


curve of 


and its hydrochloride (SraUDINGER | 
| Tungsten detection and estimation :— 


and Meyer), A., i, 105. 

Triphenylphosphineglyoxylic acid, ethyl 
ester, azine of (STAUDINGER and 
Meyer), A., i, 106. 


: 
| 
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preparation 


Tropinonecarboxylic acid, 
ae & 


of esters of (WILLSTATTER), 
680. 

Truxillic acids, and diamino-, and di- 
nitro-, and their salts and deriva- 
tives (STOERMER and EMMEL), A., 
i, 438. 

separation of (DE Jone), A 

Tryptophan, synthesis of, 

(Locie), A., i, 912. 

in protein substance 
(Tuomas), A., i, 266. 

formation of kynurenic acid from, in 
the animal rey | (ELLINGER and 
MartsvoKA), A., i, 696. 

Hopkins-Cole test for (FEARON), A., 
ii, 786. 

xanthoproteic reaction with (MOrNzER), 
A., 11, 786. 

detection of, in urine (FEARON), A., 
447. 


-» 1, 389. 
by bacteria 


from yeast 


ii, 


| Tungsten, Rintgen ray spectrum of (DE 


ae & | 


Triphenylphosphinephenylimine (Srav- | 


DINGER and MEYER), A., i, 107. 


Triphenylphosphine-p-tolylimine (Stav- | 


DINGER and MEYER), A., i, 107. 

Triphenylphosphine-7-xylylimine 

(STAUDINGER and MEYER), A., i, 
107. 

Triphenylpyridine, identity of aceto- 
phenine, acetophenonine and (D1L- 
THEY and KirFER), A., i, 448. 

hydrochloride (REDDELIEN), A., i, 


Triphenyltelluronium salts (LEDERER), 
A., i, 734 
Tristearin, melting point of (NicoLer), 
A., i, 660 
hydrazide of (Fatcrota), A., i, 477. 
Trisulphanilic acid. See Aniline-2:4:6- 
trisul phonic acid. 

Tri-o-tolylarsine, and its methiodide 
(BurRows and Turner), T., 1382. 
Tropic acid, preparation of (v. Braun), 

A., i, 737 
Tropine series (Vv. Braun and RArTn), 
A., i, 446, 


BroG.ik), A., ii, 2. 

K-spectrum of (DE BroG.ie), A., i, 
344, 

electrolytic behaviour of (KOERNER), 
A., &, 15%. 

action of water on, and 
(CHAuDRON), A.,, ii, 379. 

quinquevalent compounds of (COLLEN- 
BERG), A., ii, 115. 

Tungstic acid, estimation of (Corr!), 
A., ii, 391. 


its oxides 


analysis of (HrATH; Ertuicu), A., 
ii, 390. 
colour reactions of (BARBIERI), A., ii, 
59. 
estimation of, in ferrotungsten (Léwy), 
A., ii, 196. 
Turbidimeter, photographic (BowErs 
and Moyer), A., ii, 444. 


| Turpentine, Indian, from Pinus longi- 


Jolia (StmonsEn), T., 570. 
Tyrosinase, decomposition of (HAEHN), 
Bin 4 240 
from potato juice, og of, into 
components (HAEHN), A 5 & 108. 
Tyrosine, preparation of (BEIJERINCR), 
» i, 45. 
nutritive value of (SurE), A., i, 
785. 
colour changes produced by bacteria 
in solutions of (VENN), A., i, 461. 
xanthoproteic reaction with (MORNER), 
A., ii, 786. 
estimation of (Wetss), A., ii, 135; 
(GorTNER and Hotm), A., ii, 643. 
l-Tyrosine, formation of tyrosol from, 
by bacteria (H1RAI), A., i, 581. 
Tyrosol, formation of from /-tyrosine 
by bacteria (Hira), A., i, 581, 


ii. 1052 


U. 


U-tube, improved (Dovey), A., ii, 613. 
Ultrabasite from Saxony (Rosicky and 
Sr&érBa-Béum), A., ii, 696. 
Ultrafiltration, use of, in toxicological 
analysis (MANNICH and WIpPER- 
une), A., ii, 767. 
apparatus for (GANs), A., ii, 542. 
Ultramarine, constitution of (Bock), A., 
ii, 177. 
Undecenovanillylamide (NEtson), A., i 
154. 
n-Undecovanillylamide (NELson), A., i, 
154. 
Unsaturated compounds, determination 
of the position of the double linking 
in (NoorpvynN), A., i, 140. 


catalytic oxidation by (BoucauLT and | 


Rosin), A., i, 661. 


addition of aliphatic aldehydes to | 


(MEERWEIN), A., i, 844. 
action of seleny] chloride on (MULLER), 
A., i, 133. 
homocyclic, chemistry of polycyclic 
compounds in relation to the iso- 
meric (FARMER and InNco.p), T., 
1362. 
organic (GivA), A., i, 676. 
Uranium, absorption spectrum of (Morr), 
A., ii, 573. 
electrochemistry of, 
(PrERLF), A., ii, 80. 
radioactivity of (SraEHLING), A., ii, 5. 
new mineral containing (Hxss and 
WELLS), A., ii, 257. 
ratio of actinium to, in minerals 
(MEYER and Hess), A., ii, 658. 
ratio of radium to (Linp_ and 
Ronerts), A., ii, 463 ; (JOHNSTONE 
and BoLtwoop), A., ii, 523. 
Uranium compounds, violet (ALoy and 
Roper), A., ii, 182. 
Urany] salts, colour of (MtiuER), A., 
ii, 322. 
fluorescence of (NicHots, Howsgs, 
Merritt, WILBER, and Wick), 
A., ii, 651. 
sulphates, fluorescence and absorp- 
tion of (NicHoLs and Howss), 
A., ii, 210. 
Uranium estimation and separation :— 
estimation of (ScHWAnRz), A., ii, 391. 
estimation of, colorimetrically (MiL- 
LER), A., ii, 60. 

estimation of, in minerals (MEYER), 
A., ii, 548. 

estimation and separation of (P1ERLf), 
A,, ii, 197. 

Urea, formation of, by the placenta 
(HamMEtr7), A., i, 201. 


and its salts 
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Urea, effect of, on green plants (Bo- 
KORNY), A., i, 413. 
detection of (Poo), A., ii, 275. 
estimation of (DEKEUWER and Lgs- 
coEuR), A., ii, 65;(BranM; Hany), 
A., ii, 66; (Crrron), A., ii, 184; 
(ParRTos), A., ii, 519. 
estimation of, by the hypobromite 
method (Lescozvr), A., ii, 201. 
estimation of, by the Mérner-Sjéqvist 
method (Topp), A., ii, 396. 
estimation of, in blood (Stossx), A., 
ii, 338; (BANLMANN), A., ii, 565; 
(LaupAT; MEsTREzAT and JANET), 
A., ii, 645, 779; (FRENKEL; Gap- 
ANDRESEN), A., ii, 646. 
estimation of, in urine (FRENKEL), A., 
ii, 646. 
See also Carbamide. 
Ureas. See Carbamides. 
| Urease (Hann), A., i, 576. 
action of (BARENDRECHT), A., i, 102, 
195; (v. EULER and BRANDTING ; 
GROLL), A., i, 103. 
chemical kinetics of (YAMASAKI), A., 
i, 577. 
possibility of synthesis of carbamide 
by (MaTraAr), A., i, 537. 
in seeds (WESTER), A., i, 208. 
in the seeds of Robinia pseudacacia 
(Y1), A., i, 411. 
from soya beans, biochemistry and 
activity of (WrsTER), A., i, 103, 
210. 
Ureometer (Sryor), A., ii, 201. 
graduation of the (GUILLAUMIN), A., 
ii, 396. 
manometric (Bosay), A., ii, 338. 
| Urie acid, formation of, in the body after 
administration of purine nucleosides 
(RoTHER), A., i, 784. 
absorption of colouring matters by, 
and its condition in solution (BE- 
noir), A., i, 334. 
influence of colloidal substances on the 
separation of, and its salts from 
solution (KoHLER), A., i, 510. 
estimation of (P&GURIER), A., ii, 396. 
estimation of, by clarification by means 
of tale (LAMBLING and VALLEE), A., 
ii, 643. 
estimation of, colorimetrically, in 
urine (PRoscHowskKY), A., ii, 715. 
Uridinephosphoric acid, crystalline (LE- 
VENE), A., i, 259. 
salts of (LEVENE), A., i, 192. 
Urine, acidimetry of (Bren ER), A., i, 
790. 
excretion of formic acid in (AUTEN- 
RIETH), A., i, 909. 
hematoporphyrin in (LOFFLER), A., j, 
122. 


INDEX OF 


Urine, presence of mucin in (GUIL- 
LAUMIN), A., i, 511 
Urine, analytical methods relating to :— 

identification of, by detection of 
indican (LATTEs), A., ii, 339. 

medical analysis of (Ross), A., ii, 136. 

analysis of the colouring matters of 
(Weiss), A., ii, 567. 

detection of acetoacetic acid, acetone, 
and §-hydroxybutyric acid in 
(Lituie), A., ii, 132. 

detection of albumin in (ScHart), A., 
ii, 398; (Lascu and RetrsToerrer), 
A., ii, 716; (Rano), A., ii, 787. 

detection of cystine in the calculi of 
(DENIc&s), A., ii, 578. 

detection of dextrose in (Ewe), A., ii, 
132. 

detection of haemoglobin in (Pir1- 
CARIU), A., ii, 716. 

detection of nitrites and tryptophan 
in (FEARON), A., ii, 447. 

detection and estimation of quinine in 
(NIERENSTEIN), A., ii, 456. 

detection of sugar in (Urz), A., ii, 64 ; 
(Hatnes, Ponp, and WEBSTER), 
A., ii, 641. 

estimation of acetoacetic acid and 
acetone in (LENK and Haun), A., 
ii, 338. 

estimation of acetone substances in 
(ENGFELDT), A., ii, 274. 

estimation of albumin in (GANAs- 
sSINI and Fapsri), A., ii, 135; 
(MAYER), A., ii, 204; (Tamayo), 
A., ii, 520; (Dupuy), A., ii, 568; 
(WiENss ; P&cuRrER), A., ii, 787. 

estimation of ammonia in (PIN- 
cUSSOHN), A., ii, 632; (HAHN and 
Kootz), A., ii 704, 

estimation of carbon in (LEscoruR and 
DutrRIEvx), A., ii, 332. 

estimation of chlorine in (HALVERSON 
and WELIs), A., ii, 264. 

estimation of lactic acid in, colori- 
metrically (PoLoNowsk1), A., ii, 
453. 

estimation of mercury in (FABRE), A., 
ii, 638. 

estimation of mercury in, colorimetric- 
ally (AUTENRIETH and MonTIeny), 
A., ii, 773. 

estimation of nitrogen in (ALBERT), 
A., ii, 191. 

estimation of organic acids in (VAN 
SLYKE and Pater), A., i, 459; 
ii, 131. 

estimation of non-amino-organic acids 
in (DesGREz and PoLonowsk}), A., 
ii, 394. 

estimation of phenol in, colorimetric- 
ally (WeIss), A., ii, 777. 
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Urine, analytical methods relating to: 
estimation of phosphorus in, colori- 
metrically (BELL and Dorsy), A., ii, 
769. 
estimation of ‘‘ saccharin” in (JAMIE- 
son), A., ii, 200. 
estimation of sugars in (MrYER), A., 
ii, 64; (CammincE), A., ii, 453. 
estimation of sulphur in (LrEBEsNy), 
A., ii, 702. 
estimation of urea in (DEKEUWER and 
Lescogur), A., ii, 65; (BRAHM; 
Hann), A., ii, 66; (Crrron), A., 
ii, 134; (FRENKEL), A., ii, 646. 
estimation of uric acid in, colori- 
metrically (PRoscHowsky), A., ii, 
715. 
Urochrome (MELLANBY and THOMAS), 
A., i, 511. 
excretion of, and its relation to the 
protein in diet (PELKAN), A., i, 
694. 
Urorosein, origin of, in urine (SALKOW- 
sk), A., ii, 135. 
Uroxanic acid, formation of, from uric 
acid (BiLTz and Max), A., i, 884. 
and its salts and esters (Bitz and 
Rost), A., i, 883. 
Urushiol, and its derivatives (MAJIMA 
and TAKAYAMA), A., i, 837. 
Uterus, effect of caesium, potassium, and 
rubidium ions on (HANKE and Ko- 
ESSLER), A., i, 788. 


Vv. 


Valency, laws of (KAuFFMANN), A., i, 
dependence of, on temperature (BILTz), 
A., ii, 304. 
electron theory of (LADENBURG), A., 
ii, 301. 
electrou-transference hypothesis 
(MARSHALL), A., ii, 243. 
polarity in the light of Lewis’s theory 
of (LATIMER and RopEsBussB), A., ii, 
537. 
octet theory of (LANGMUIR), A., ii, 
243. 
relation between fusibility and (Maz- 
ZUCCHELLI), A., ii, 353. 
negative (STROMHOLM), A., ii, 612. 
subsidiary (EPHRAIM and Moser), A., 
ii, 378; (HocHEpER), A., ii, 612; 
(NevusssEr), A., ii, 749. 
n- and iso-Valeric acids, halogenophen- 
acyl esters (JUDEFIND and Kein), A., 
i, 481. 
o-isoValeryl-p-cresol, and its derivatives 
(v. AUWERS and LAMMERHIR?), A., i, 
392. 


of 
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isoValerylphenylethylketimine (Mov- 
REU and Mienonac), A., i, 486. 
2-tert.-Valeryl-1-phenylcyc/opropane, 
3-nitro- (KOHLER and Rao), A., i, 62. 
Valve, glass (BUNGE), A., ii, 367. 
Vanadium, attempted electro-deposition 
of (FiscneEr), A., ii, 183. 
removal of, from arsenical water of 
Cordoba, Argentine (REICHERT and 
WERNICKE), A., ii, 43. 


Vanadium salts, electrolysis of (Fis- | 


CHER), A., ii, 183. 

Vanadium, estimation of, volumetrically, 
in presence of iron and mercury (HIN- 
ARD), A., ii, 773. 

Vanillic acid, bismuth salt (VANINO and 
Mussenue), A.,, i, 9. 

Vanillin, oxidation of, by soil bacteria 
(Ropsins and Laturop), A., i, 265; 
(Roppins and Massery), A., i, 913. 

distinction between heliotropin and 
(LABAT), A., ii, 455. 

detection of coumarin in (GERET), A., 
ii, 713. 

Vanillylamine, isolation of (NELson), 
A., 1, 543. 


Vanillylserine. See 3-Methoxyphenyl- 


propionic acid, a-amino-8:4-dihydr- 
oxy-. 
Vapours, thermochemistry of ionisation 


of (Foore and Mou_LeEr), A., ii, 666. 
saturated, specific heat of (EwINne), 
A., ii, 412; (Porter), A., ii, 528 ; 
(Brunat), A., ii, 528, 732; (Artis), 
A., ii, 585. 
Vapour density, determination of 
(BLACKMAN), A., ii, 415, 736. 
use of the term (BLACKMAN), A., ii, 
472. 
derivation of atomic and molecular 
weights from (MaNcHoT), A., ii, 241. 
Vapour pressure (W FERTHEIMER ; HERZ), 
A., ii, 162, 163; (vAN LAAR), A., 
ii, 287, 412. 
determination of (Menzigs), A., ii, 
412; (HartuNG), A., ii, 666. 
formule for determination of (HENG- 
LEIN), A., ii, 732; (May; Wkrc- 
SCHEIDER), A., ii, 733. 
approximation formule for 
Lremrt), A., ii, 588. 
equation for (MryeERs), A., ii, 588. 
instrument for measuring (Moore), 
A., ii, 285. 
normal (v. RECHENBERG), A., ii, 733. 
of concentrated solutions (PARANJPE), 
A., ii, 287. 
Vapour tension. See Vapour pressure. 
Variance of systems (RAVEAU), A., ii, 
419. 
Variscite, identity of peganite with 
(MoscuetrT!), A., ii, 46. 


(VAN 
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Vegetables, availability of carbohydrates 
in (OLMSTED), A., i, 260. 

Vegetable juices, anti-scorbutic pro- 

perties of (DeLF), A., i, 460. 
isoelectric points of proteins in (COHN, 
Gross, and Jonnson), A., i, 209. 
Velocity of hydrolysis of fatty esters 
(FRANCK), A., ii, 678. 
of esters of polyhydric 
(YAMASAKI), A., ii, 170. 
Velocity of reaction (PoLANy1), A., ii, 
238, 478, 676; (LINDEMANN), A., 
ii, 743. 
in relation to temperature (TRESLING), 
A., ii, 743. 
in the crystalline state (HINSHELWOOD 
and Bowen), A., ii, 743. 
unimolecular (RIDEAL), A., ii, 676. 
of gases, effect of the walls of vessels 
on (YAMASAK]), A., ii, 100. 

Veratrole, arsinic acids derived from 
(FARGHER), T., 865. 

Veratrole, 4-amino-, 
(FarGHER), T., 869. 

Veratronitrile, 5-bromo- (WENTWORTH 
and Brapy), T., 1045. 

Veronal, detection of, microchemically 
(vAN ITALLIE and VAN DER VEEN), 
A., ii, 200. 

Viburnum prunifolium, constituents of 
(Hey and BARKENBUs), A., i, 802. 
Villamaninite, analyses of (SCHOELLER 

and Powsg 1), A., ii, 256. 

Vine, grape, anthocyanins in the leaves 
of (RosENHEIM), A., i, 467. 

Vinyl ethers, synthesis of (v. Braun 

and KirscusBaum), A., i, 728. 
ethyl ether, a8-dichloro-, preparation 
of, and its synthetic uses (CROMPTON 
and VANDERSTICHELE), T., 691. 
8-o-Vinylphenylethyldimethylamine, 
and its salts (v. BRAUN and NEv- 
MANN), A., i, 225. 

4-Vinylpyridine, and its salts (MEISEN- 
HEIMER, NERESHEIMER, and Scu- 
NEIDER), A., i, 762. 

4-Vinylquinoline, and its salts (MEISEN- 
HEIMER, FINN, and SCHNEIDER), A., 
i, 763. 

Violuric acid, methyl ester (TRavBgE, 

OHLENDORF, and ZANDER), A., i, 
718. 

Viscera, detection of morphine in 
(PauEt), A., ii, 519. 

Viscosimeter (BAUME and VIGNERON), 

A., ii, 92. 

determination of density by means of 
the (HoLKER), A., ii, 590. 

hydrogen capillary (GiBson, SPENCER, 
and McCa ut), T., 484. 

the falling sphere (GIBSON 
Jacoss), T., 473 


alcohols 


preparation of 


and 
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Viscosity, measurements of (Faust), A., 
ii, 166 
determination of, of several sub- 
stances simultaneously (HOLKER), 
A., ii, 594. 
of blood, influence of red corpuscles 
on (Beck), A., ii, 18. 
of colloidal liquids, influence of 
uranium and potassium on (GUNz- 
BURG), A., i, 405. 
of colloidal solutions (ARRHENIUS), 
A., ii, 92; (Bary), A., ii, 416. 
of organic colloids(RoTHLtN),A., ii, 18. 
of gases, variation of, with tempera- 
ture (CLARK), A., ii, 472. 
of liquids (ARRHENIUS), A., ii, 91. 
mixed (EGn&k), A., ii, 92; (KENDALL 
and Wricurt), A., ii, 670. 
binary mixed (MgyeEr and My ivs), 
A., ii, 590. 
organic (BINGHAM, VAN KLOosTER, 
and KLEINSPEHN), A., i, 302. 
of solutions of salts in formamide 
(Davis and Jounsron), A., ii, 218. 
Vitamins (MircHE Lt), A., i, 201. 
studies on (DurcuER, Prerson, and 
Brester), A., i, 648. 
researches on, and their nomenclature 
(DruMMonD; DrRumMMOND and 
Cowarp), A., i, 908. 
isolation of (MyErs and VoEGTLIN), 
A., i, 500. 
action of (VErzAr and BocEn), A,, i, 
785. 
relation of, to nitrogenous equilibrium 
(Descrez and Brerry), A., i, 508. 
in green foods (OsBoRNE, MENDEL, 
Ferry, and WAKEMAN), A.,i, 201. 
occurrence of, in plants (STEENBOCK, 
Gross, and Set), A., i, 209; 
(OsBORNE, MENDEL, and WaAKE- 
MAN), A., i, 414. 
effect of, on the development of 
plants (LuMizrRE), A., i, 652. 
effect of, on the growth and develop- 
ment of Sclerotinia cinerea (WILLA- 
MAN), A., i, 411. 
fat-soluble (StEENBOCK, BOUTWELL, 
Gross, and SELL), A., i, 274, 358, 
514; (STEENBOCK, Gross, and 
Se.u), A., i, 357; (OsBORNE, 
MENDEL, and WAKEMAN), A., i, 
457. 
from cabbage and carrots (ZILVA), 
A., i, 653. 
in lard and cotton-seed oil (DANIELS 
and LouGHLIn), A., i, 648. 
relation of, to carrotinoids (PALM- 
ER), A., i, 508. 
water-soluble (EMMETT and Lvros), 
A., i, 698; (EmmMetr and Srock- 
HOLM), A., i, 701. 
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Vitamins, water-soluble, in fruits (Os- 
BORNE, MENDEL, and WAKEMAN), 
A., i, 654. 
from milk (OsBoRNE, MENDEL, and 
WAKEMAN), A., i, 459. 
extraction of, from yeast (OSBORNE 
and WAKEMAN), A., i, 208. 
use of yeast in detection of (Souza 
and McCotivm), A., i, 919. 
estimation of (WILLIAMs), A., ii, 648 ; 
(Eppy and Stevenson), A., ii, 716. 

Volatile substances, manipulation of 
(Stock, Kuss, and Somrgsk1), A., ii, 
413. 

Volatility of refractory materials (Morr), 
A., ii, 163. 

Volcano of Vesuvius, lithium in the 
fumaroles from (DE LUISE), A., ii, 
186. 

Volemitol (LA Fores), A., i, 595. 
Volume, Avogadro’s normal, determina- 
tion of (VAN LAAR), A.,, ii, 90. 
of gases at low temperatures (MEWEs), 

A, 3, 23%. 
molecular (HERZ), A., ii, 15. 
relation between solubility and, of 
solutes (Hor1BA), A., ii, 673. 
of organic liquids (KAUFFMANN), 
A., ii, 16; (LoRENz), A., ii, 586. 

Vonsenite (EAKLE), A., ii, 765., 

Vortex-rings, lecture experiments to 
show (GUARESCHI), A., ii, 27. 

Vulcanisation, acceleration of (Twiss 
and Brazier; Twiss and Howson), 
A., i, 761. 


Ww. 


Walden inversion (ERLENMEYER), A., i, 
47; (KaRRER and Kaasg), A., i, 
361; (CLouGH), A., i, 368. 

Wash-bottle giving a constant stream 

of liquid (KiEty), A., ii, 630. 


for gas works laboratory (HAIL- 

STONE), A., ii, 542. 
Water, preparation of, free from am- 

monia (BAKER), A., ii, 614. 

dielectric constant of (FALCKENBERG), 
A., ii, 216. 

molecular rotational 
(BAty), A., ii, 342. 

determination of the thermal conduc- 
tivity of (JAKos), A., ii, 731. 

thermal capacity of (JAEGER and Vv. 
STEINWEHR), A., ii, 414. 

heat of formation of (Rorn), A., ii, 
470. 

rate of diffusion of (Lors), A., ii, 
94, 358, 476. 

compressibility, viscosity, and poly- 
merisation of (PAGLIANI), A., ii, 
416 


frequencies of 
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Water, surface tension of (StockEr), 
A., ii, 593. 
free and combined, dissociating power 


of, in solutions of salts (ORDE- | 


MAN), A., ii, 231. 
difference 
NOLLY), A., ii, 239. 
vapour, specific heat of (Davin), A., 
ii, 352. 
saturation tension of (SCHREIBER), 
A., ii, 88. 


detection of, in gases (GooLp-ADAMS, | 


BousFIELD, and Topp), A., ii, 263. 


action of, on lead (LIVERSEEGE and | 


Knapp), A., ii, 253. 
NATURAL WATER :— 
hydrogen-ion concentration of, and 
its relation to the carbon dioxide 
content (GREENFIELD and BAKER), 
A., ii, 771. 
Moor water, estimation of carbon di- 
oxide in (RopT), A., ii, 507. 
Potable or drinking water, carbon 
dioxide in (KoLTHoFF), A., ii, 771. 
Rain-water, action of, on deposits 
from copper spray mixtures 
(VILLEDIEU and VILLEDIED), A., 
i, 704. 
analyses of (ANon.), A., i, 656. 
fromeRothamsted, analyses of (Rus- 
SELL and RicuaRrps), A., i, 212. 
Sea-water, deposit of aragonite from 
(WELLS), A., ii, 432. 
Spring and mineral waters, radio- 
activity of (NURNBERGER), A., 
ii, 463. 
estimation of bromine in (BAuGH- 
MAN and SKINNER), A., ii, 48. 
estimation of the radioactivity of 
(NURNBERGER), A., ii, 345. 
estimation of radium emanation in 
(GREINACHER), A.,, ii, 463. 
of Bagnéres-de-Luchon, radioactivity 
of (Lepape), A.,, ii, 727. 
of Bagnoles-de-l’Orne, radioactivity 
of (LotsEL), A., ii, 727. 
of Bavaria, radioactivity of (HEN- 
rIcH), A., ii, 216. 
of Cordoba, Argentine, removal of 
vanadium from (REICHERT and 
WERNICKE), A., ii, 43. 
Water analysis :— 
detection of, in organic 
(HENLE), A., ii, 446. 
estimation of bromides in (SKINNER 
and BAuGHMAN), A., ii, 123. 
estimation of bromides and iodides in 
(BAUGHMAN and SKINNER), A., ii, 
385. 
estimation of carbon dioxide in (NOLL), 
A., ii, 555. 
chlorides in (MALMEsAC), A., ii, 328. 


solvents 


in activity of (Con- | 


| Weighing, 
(Wets 
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| Water culture, experiments in (WEIS), 


A., i, 652. 
Wax, Chinese, ceryl alcohol and cerotic 
acid from (Gascarp), A., i, 470. 
East Indian Ghedda (Lipp and Ko- 
vAcs), A., i, 140; (Lipp and Cast- 
MIR), A., i, 141. 
short swing method of 
ELLs), A., ii, 327. 
Weights, molecuiar, determination of, 
microscopically (YAMAKAMI), A., 
i, 644; 1i, 367. 
derivation of, from vapour density 
(Mancuor), A,, ii, 241. 
relationship between, necessary for 
chemical interaction (ScHMIz), 
A., ii, 241. 

Wheat, nutritive value of proteins of 
(OsBoRNE, MENDEL, and WAKE- 
MAN), A., i, 404. 

effect of lime on the growth of seed- 
lings of, and their tolerance of 
sodium chloride (Lz CLERC and 
BREAZEALE), A., i, 413. 

Whitleyite (Merritt and SHANNON), 
A., ii, 500. 

Wireworms, toxicity of organic com- 
pounds towards (TATTERSFIELD and 
Roserts), A., i, 650. 

Wolframite. See Ferberite and Hiibner- 
ite. 

Wood, constituents of, and their colour 
reactions (WICHELHAUsS), A., i, 130; 
(Dore), A., i, 514. 

preservation of (Mott), A., i, 917. 
coniferous, analysis of (Dorr), A., ii, 
453. 

Wool, reactions of, with cobalt, copper, 
and nickel salts (BATTEGAY and 
VoutTz), A., i, 646. 

Wulfenite, crystallography of (Dick1n- 
son), A., ii, 258. 

Wulfenite earths, analysis of (DITTLER), 
A., ii, 269. 


x. 


Xanthhydrols, dinitro- (Dnan), T., 
1067. 

Xanthic acid, cobalt and nickel salts, 
and their absorption spectra (DELRPINE 
and Compin), A., i, 522; ii, 460. 

Xanthone, comparative study of, and its 
derivatives (DHAR), T., 1053. 

Xanthone, bromo- and bromonitro-de- 

rivatives (DHAR), T., 998. 
2:8:8-trihydroxy-, stannic chloride de- 

rivative of (DEAN and NIEREN- 

STEIN), T., 805. 

Xanthoneazo-8-naphthol, 
(Duar), T., 1064. 


dinitro- 
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(o-Xylene, Me: Me = 1:2; m-xylene, Me: Me = 1:3 ; p-xylene, Me: Me = 1:4.) 


Xanthone-8-carboxylic acid, 5:6:7-tri- 
chloro- (ULLMANN and Scumip7), A., 
i, 54. 

Xanthoquinoline, nitro-, preparation of 
(Duar). T., 1066. 

Xanthorrhea, resin from species of 
(RENNIE, CookE, and FINLayson), 
T., 338. 

Xanthosterol, and its 
(DieTERLE), A., i, 42. 
Xanthoxenite (LAUBMANN and STEIN- 

METZ), A., ii, 698. 

Xanthoxylum budrunga, xanthosterol 
from (DIETERLE), A., i, 42. 
Xenon, spectrum of (MrERnRiL1), 
402; (CoLLIE), A., ii, 521. 
—- crystallography of (JoHN- 

SEN), A., ii, 257. 
o-Xylene, w(2)-chloro-4-nitro- (STE- 
PHEN, SHort, and Guiappine), T., 
526, 


derivatives 


A., ii, 


chloro-, chlorobromo-, and _ chloro- 
nitro-derivatives (HINKEL), T., 
1300. 


trinitro-, eg of (MARQUEYROL 
and Lorterre), A., i, 540. 
m-Xylene, trinitro-, solubility and — 
stallisation of (DEsv ERGNEs), A., i, 
724. 
s-trinitro-, equilibria of, in binary 
systems with nitrotoluenes (BELL 
and Sawyer), A., i, 22. 
p-Xylene, 2-w(4)-dichloro-, and (4)- 
chloro-2-nitro- (STEPHEN, SHORT, 
and GLADpDING), T., 524. 
trinitro-, action of phenylhydrazine on 
(Grva), A., i, 98. 
m-4-Xyleneazoindoxyl (MARTINET and 
DorniER), A., i, 336. 

o- and p-Xyleneselenonic acids (AN- 
scHiTz, KALLEN, and RIEPENKRO- 
GER), A., i, 24. 

s-Xylidine, synthesis of (HALLER, 
ApaAms, and WHERRY), A., i, 670. 

l-Xylonic acid, ee derivative 
(VAN MaRLB), A., i, 593. 

Xyloquinonexylyldi-imine 
SCHMIDT), A., i, 228. 

2-p-Xyloylanthraquinone, and 1l-amino-, 
l-chloro-, and 1-hydroxy- (ScHAAR- 
SCHMIDT and HERZENBERG), A., i, 
854. 

p-Xyloyl-o-benzamide (SCHAARSCHMIDT 
and HERZENBERG), A., i, 744. 
-m-Xyloylbutyric acid(Borscue), A.,i, 
25. 


(GoLp- 


oe acids (Borscnz), A 


m- ‘¢-Xyly! methyl ethers, 2-mono- and 
2:4-di-bromo- (Vv. 
ScuiTre), 


AUWERS and 


A., i, 869. 


Xylylaminodurylamine. See 
2:3:5:6:2’:3’- © _Hexamethyldiphenyl- 
amine, 4-amino-. 

N(m-2-Xylyl-5-arsinic acid)-glycine- 
amide (JAcoBs and HEIDELBERGER), 
A., i, 109. 

m-6-Xylyl 8-bromo-n- and -iso-propyl 
ketones, 2-bromo-5-hydroxy-, and 2:4- 
dibromo-5- — (v. AUWERS and 
Scntrtre), A., i, 870. 

Xylyleyanoacetylmethylmorphimethyl- 
amine, w-bromo- (Vv. BRAUN), A., i, 80. 

m-Xylylene dicyanide, reduction of (v. 
Braun, Karpr, and v. Gary), A., i, 
251. 

m-6-Xylyl ethyl diketone, 5-hydroxy-, 
pp’-dinitro-osazone (v. AUWERS and 
Dott), A., i, 871. 

p-2-Xylylhydrazine, 3:5-dinitro-, and its 
derivatives (Giva), A., i, 100. 

m-Xylylmalonic acid. See m-Methyl- 
benzy!malonic acid. 

m-6-Xylyl n- and iso-propyl ketones, 
2-bromo-5-hydroxy-, 5-hydroxy-, and 
their derivatives (v. AUWERS and 


ScutrTrTe), A., i, 870. 
Y. 
Yeast, growth and _ nutrition of 
(Boxorny), A., i, 350. 


growth of, in alkaline solutions (v. 
EuLerR and SvANBERG), A., i, 266. 

formation of acids by (Boas and 
LEBERLE), A., i, 207; (Boas, 
LANGKAMMERER, and LEBERLE), 
A., i, 795. 

aldehydic substances in maceration 
fluids from (CocHIN and SAzERAC), 
A., i, 266. 

utilisation of, in the animal organism 
(V6uL1z), A., i, 261. 

utilisation of amides in fermentation 
by (Tuomas), A., i, 126, 462. 

production and activity of invertase 
in (v. Ever and Mosekre), A., i, 
266. 

constituents of the proteins of 
(THomAsS and CuHaBas), A., i, 572. 

tryptophan in protein substances from 
(Tuomas), A., i, 266. 

autolysis of, in haw 3 of electrolytes 
(DEeRNBY), A., i, 207. 

rhythmic growth and fermentation of 
(KOHLER), A., i, 795. 

influence of nonoic acid, amyl alcohol, 
and octyl alcohol on the growth 
and fermentation of (WINDISCH, 
HENNEBERG, and DIETRICH), A 
i, 796, 
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Yeast, fermentation with, and its nutri- 
tion (Bokorny; Graga), A., i, 913. 
fermentation of sugars by (ABDER- 
HALDEN), A., i, 349; (Vv. EuLER 
and Her1n1ze), A., i, 5138. 
infinence of cadmium and zinc salts 
on fermentation by (KostycHEV and 
Frey), A., i, 126; (KostycHEv 
and ZusBkKovA), A., i, 127. 
effect of sulphurous acid on fermenta- 
tion by (HAGGLUND), A., i, 582. 
effect of keto-acids and aldehydes on 
the fermentation of dextrose by 
(HaRpEN and Hen ey), A., i, 914. 
effect of pre-treatment on the inver- 
sion power and enzyme-content of 
(Liveren), A., i, 462; (v. EULER 
and SvANBERG), A., i, 464. 
nature of the fat of (MacLean and 
Tuomas), A., i, 652. 
extraction of water-soluble vitamin 
from (WAKEMAN), A., i, 208. 
killed, evolution of carbon dioxide in 
alcoholic fermentation by (PAt- 
LADIN and LovVCHINOVSKAIA), 
A., i, 127. 
decomposition of lactic acid by 
(PALLADIN and SABYNIN), A., 1, 


127. 
living, activation of (v. EvLER), A., 
i, 463. 
See also Fermentation and Sac- 
charomyces. 


Yeast cells, action of colouring matters 
with (v. EuLER and FLorE.L), A., i, 
267. 

Yeast-nucleic acid, structure’ of 

(LevENE), A., i, 193, 259, 774. 
constitution of (JonEs), A., i, 687. 
preparation of nucleotides from 

(Levene), A., i, 451. 
action of boiled pancreas extract on 

(JonEs), A,, i, 687. 

Yohimbine nucleate (WEINERT), A., i, 
895. 

Yttrium acetylacetone and dibenzoyl- 
methane (JANTscH and MEYER), 
A., i, 711. 

hydrazine sulphate (MéEyER and 
Mier), A., ii, 318, 


Z. 


Zebedassite frdm the Pavian Apennines 
(Bruson}), A., ii, 326. 
Zinc, band spectrum of (HaGENBACH 
and ScHuMACHER), A., ii, 208. 
line spectrum of (HacEnBacH and 
ScHUMACHER), A., ii, 207. 
vapour pressure and chemical constant 
of (BRAuNR), A., ii, 491. 
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Zinc, solubility of, in cyanide solutions 

(WuiTe), A., ii, 253. 

reciprocal penetration of copper and, 
at 400° (Weiss), A., ii, 545. 

reactions of the metallurgy of 
(LEMARCHANDS), A., ii, 313. 

in the human organism (GrayYA), 
A., i, 458. 

Zine alloys with aluminium and copper 
(JARES), A., ii, 38; (ScHULZ and 
WAEHLERT?), A., ii, 375. 

with bismuth, lead, and tin, electro- 
motive force of (Fucus), A., ii, 281. 
with copper, chemical and electro- 
chemical properties of (SAUER- 
WALD), A., il, 623. 
a appearance of (PoRTE- 
vin), A., ii, 623. 
with copper and nickel (GUILLET), 
A., ii, 254. 
with manganese (SreBE), A., ii, 39. 
Zinc salts, distribution of, in the 
organism of the horse (BERTRAND 
and Viapesco), A., i, 909. 

Zinc chloride, use of, as a condensing 
agent (REDDELIEN and Meyy), A., 
i, 315. 

oxide, crystalline structure’ of 
(BRAGG), A., ii, 433. 
equilibrium of phosphorus pent- 
oxide, water, and (EBERLY, 
Gross, and CrowE Lt), A,, ii, 545. 
sulphide, phosphorescence of (TIEDE 
and SCHLEEDE), A., ii, 723. 
fusion of (TrEDE and ScHLEEDE), 
A., ii, 757. 
Zine organic compounds :— 
methyl, preparation of (RENSHAW and 
GREENLAW), A., i, 602. 
Zine detection and estimation :— 
detection of, spectrographically, in the 
animal organism (DE GRAMONT), 
A., ii, 388. 
detection of, in presence of oxalates 
or phosphates (WESTER), A., ii, 
334; (ScumipT), A., ii, 389. 
estimation of, electrometrically, with 
potassium ferrocyanide (MULLER), 
A., ii, 54 
estimation of, volumetrically (Hov- 
BEN), A., ii, 53. 
estimation of, in organic substances, 
in reagents, and in analytical 
vessels (WEITZEL), A., ii, 268. 

Zinc blende. See Blende. 

Zinc electrode. See Electrode. 

Zircon, crystallography of (JoHNS=EN), 

A., ii, 257. 
Zirconia. See Zirconium dioxide. 
Zirconium, preparation of, and _ its 
estimation (MARDEN and Ricu), A., 
ii, 547. 
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Zirconium salts, and their hydrolysis 
(CHAUVENET), A.,, ii, 322. 
Zirconium chlorate, perchlorate, and 
iodate (VENABLE and SMITHEY), 
A., ii, 42. 
monoxide, question of the existence 
of (Schwarz and DkEIsLER), A., 
ii, 42, 182. 
dioxide (zirconia), melting points of 
mixtures of silica and (WASHBURN 
and Lipman), A., ii, 625. 
oxychloride, compound of catechol 
and (RosENHEIM and Sores), A,, i, 
551. 
Zirconium estimation :— 
estimation of (SmMirH and JAmMgs), 
A., ii, 710. 


estimation of, by the phosphate 


method (LuNDELL and KNOWLEs), | 
A., ii, 60. 

estimation of, in steel (LUNDELL and 
KNOWLES), A., ii, 561. 
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Zirconium estimation :— 
estimation of, in zirconium ores 
(LUNDELL and KNowLgs), A., ii, 
560. 
separation of, from titanium (BRowN 
and MADDEN), A., ii, 270. 
separation of, from metals of the 
group (WENGER and WUHRMANN), 
A., ii, 57. 
Zirconium minerals, analysis of 
(THompson), A., ii, 689 
Zirconium ores, estimation of titanium 
and zirconium in (LUNDELL and 
KNOWLEs), A., ii, 560. 
Zymase, action of, in yeast fermentation 
(GragA), A., i, 913. 
Zymocasein, constituents of (THoMAS 
and Cuasas), A., i, 572. 
Zymogens, artificial (Jacosy), A., i, 
690. 
acid, iron salt 
(ScuweizeEr), A., i, 531, 663. 
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ERRATA. 


Vou. CXII (Axsstr., 1917). 
Page Line 


i.277 4 for “*8:6-dimethyl-1:4-benzopyrone” read ‘‘3: 6-dimethyl-2 : 3-di- 
hydro-1 : 4-benzopyrone.”’ 

»» 18 for ‘*3:6-dimethyl-1:4-benzopyrone” read ‘3: 6-dimethyl-2 : 3-di- 
hydro-1 : 4-benzopyrone.” 


Vou. CXIV (Asstr., 1918). 
ii. 366 20 for ‘‘ tetradimite” read ‘‘ tetradymite.” 
» ‘‘grunlingite” read ‘‘ griinlingite.” 


Vou. CXVI (Asstr., 1919). 


ii. 337 14* for ‘‘ Aktiebolsg” read ‘* Aktiebolag.” 
ii, 563 28* col. ii. insert ‘‘ Jackson, Leonard C., mathematical investigation of the 
stability of A. W. Stewart’s atom, ii, 405.” 


Vout. CX VIII (Ansrr., 1920). 


” ” 


Page Line 
75 T4 }vor * Chelidoneum ” read “Chelidonium.” 


; * 
i. 181 18° ,»» ‘‘Heterotropic ” read ‘‘ Heterotrophic.” 
v 
i.131 24* ,, “‘L. E. Sanno” read ‘*C. E. SANDO.” 
i. 159 17* ,, ‘‘ E1sner” read “ ELSNER.” 
1 ,, ‘‘ Potassium” read ‘‘ Calcium.” 
ois 3 ‘** Potassium ” read ‘* Calcium.” 

i. 389 5* ,, “ZEILER” read ‘* ZELLER.” 

i 8 ,, ‘*CASTALDI” read ‘* GASTALDI.” 

5 ‘€3-p-hydroxy-m-methoxymeconine” read ‘‘ 3-p-hydroxy-m-methory- 
phenylmeconine.” 

i561 7 ,, **5:7-dimethoxyacetyl-3-methorycoumarin” read “5 : 7-dimethoxry- 
acetoxy-3-methoxycoumarin.” 

i. 659 11* ,, “‘CapeLit” read ‘‘ CaPPELLI.” 

i. 726 5 ,, “OMe.C,H,.CH.CH,.OMe” read ‘‘OMe.C,H,.CH,.CH,.OMe.” 

ii. 199 3* ,, ‘‘Hetpr” read ‘‘ Hinpr.” 

ii. 237 15 ,, ‘*26” read “£12.” 

ii. 298 10 ,, “ Rusting” read ‘‘ Roasting.” 

ii, 308 5* ,, ‘‘3H,PO,” read ‘‘3H;PO,.” 

ii. 441 23 4, “Uté” read “ Uti.” 

‘* Foren.” read ‘* Foren.” 

a 25 ,, “p>v” read “p>v.” 

a 27 —=«sg: **33°54” read ‘* 33°64.” 

‘ *6104°27 ” read * 104°37.” 

ii. 508 11* ,, ‘*Contact with hydrogen, owing to surface combustion, raises the 
temperature of one helix,” read ‘‘ Contact with hydrogen, owing 
to the change in thermal conductivity of the gas, lowers the 
temperature of one helix.” 

ii. 729 23* ,, ‘‘REICHENSTEIN”’ read ‘‘ REICHINSTEIN.” 

ii. 753 20 ,, ‘‘Garner, and Dororny WEBSTER” read ‘‘ GARNER, FREDERICK 
CHALLENGER, and DorotHy WEBSTER.” 


* From bottom. 
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INSTRUCTIONS TO ABSTRACTORS, 


GIVING THE 


NOMENCLATURE AND SYSTEM OF NOTATION 


ADOPTED IN THE ABSTRACTS. 


THE object of the abstracts of chemical papers published elsewhere 
than in the Transactions of the Society is to furnish the Fellows with 
a concise account of the progress of chemical science from month to 
month. It must be understood that as the abstracts are prepared 
for the information of the Fellows in general, they cannot possibly be 
made so full or so detailed as to obviate on the part of those who are 
engaged on special investigations the necessity of consulting the 
original memoirs. 


1. Titles of papers must be given literally. 

2. Before beginning to write the abstract, the whole of the original 
paper must be read, in order that a judgment may be formed of its 
importance and of the scale on which the abstract should be made. 

3. In the case of papers dealing with subjects not strictly chemical, 
the abstract should refer only to matters of chemical interest in the 
original, 

4. The abstract should consist mainly of the expression, in the 
abstractor’s own words, of the substance of the paper. 

5. The abstract should be made as short as is consistent with a 
clear and accurate statement of the author’s results. 

6. A concise statement showing the general trend of the investigation 
should be given at the commencement of those abstracts where the 
nature of the original permits of it. 

7. If an abstract of a paper on the same subject, either by the 
author of the paper abstracted, or by some other author, has already 
appeared, note should, as a rule, be made of this fact. 

8. Matter which has appeared once in the Abstracts is not to be 
abstracted again, a reference being given to the volume in which the 
abstract may be found. 

9. As a rule, details of methods of preparation or analysis, or 
generally speaking of work, are to be omitted, unless such details are 
essential to the understanding of the results, or have some inde- 
pendent value. Further, comparatively unimportant compounds, such 
as the inorganic salts of organic bases or acids, should be mentioned 
quite shortly. On the other hand, data such as melting and boiling 
points, sp. gr., specific rotation, &c., must be given in every case unless 
recorded in earlier papers. 
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Nomenclature. 


10. Employ names such as sodium chloride, potassium sulphate for 
inorganic compounds, and use the terminals ous and ic only in dis- 
tinguishing compounds of different orders derived from the same 
elementary radicle ; such, for instance, as mercurous and mercuric 
chlorides, sulphurous and sulphuric acids. 

11. Term compounds of metallic radicles with the OH-group 
hydroxides and not hydrates, the name hydrate being reserved for com- 
pounds supposed to contain water of combination or crystallisation. 

12. Term salts containing an amount of metal equivalent to the 
displaceable hydrogen of the acid, normal and not neutral salts, and 
assign names such as sodium hydrogen sulphate, disodium hydrogen 
phosphate, é&c., to the acid salts. Basic salts as a rule are best desig- 
nated merely by their formulae. 

13, Names in common use for oxides should be employed, for 
example: NO, nitric oxide ; CO,, carbon dioxide ; P,O,., phosphoric 
oxide ; As,O,, arsenious oxide ; Fe,0,, ferric oxide. 

14. In open chain compounds, Greek letters must be used to indicate 
the position of a substituent, the letter a being assigned to the first 
carbon atom in the formula, except in the case of CN and CO,H, 
for example, CH,*CH,°CH,°CH,I a-iodobutane, CH,*CH,°CH,°CN 
a-cyanopropane. 

15. Isomeric open chain compounds are most conveniently repre- 
sented as substitution derivatives of the longest carbon chain in the 
formula ; for ee 


oH, -cH>CHCH<Gy oF CH, CH, CHMe-CHMeCH, 
should be termed By-dimetiylpentane not methylethylisopropyl- 
CH. 
methane, and cH > CH: cH<o6) iy oF CH,*CHMe-CHMe:CO,H 


should be termed aj-dimethylbutyric acid, not a88-trimethylpropionic, 
or a-methylisovaleric, or methylisopropylacetic acid. 

16. Use names such as methane, ethane, &c., for the normal 
parafiins or hydrocarbons of the C,Hon,2 series of the form 
OH,’[CH,],"CH,, &c. Term the hydrocarbons C,H, and C,H, ethylene 
and. acetylene respectively (not ethene and ethine). Homologues of 
the ethylene series are to be indicated by the suffix -ene, and those of 
the acetylene series, wherever possible, by -inene. Adopt the name 
allene for the hydrocarbon CH,-C:CH,. 

17. Distinguish all hydroxy] derivatives of hydrocarbons by names 
ending in o/. Alcohols should be spoken of as mono-, di-, tri-, or 
n-hydric, according to the number of OH-groups. Compounds which 
are not alcohols, but for which names ending in ol have been used, 
are to be represented by names ending in ole, if a systematic name 
cannot be given, thus anisole not anisol, indole not indol. Compounds 
such as MeONa, EtONa, &c., should be termed sodium methoxide, 
sodium ethoxide, &c. 

18. The radicles indicated in the name of a compound are to be 
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given in the order fluoro-, chloro-, bromo-, iodo-, nitro-, nitroso-, 
amino-, imino-, cyano-, thiocyano-, hydroxy-, keto-. 

19. Compounds analogous to the acids of the lactic series containing 
the OH-group should be termed hydroxy-derivatives, and not oxy-deriva- 
tives ; for example, hydroxyacetic and not oxyacetic acid. Compounds 
containing the analogous groups OEt, OPh, OAc, &c., should in like 
manner be termed ethoxy-, phenoxy-, acetoxy- derivatives. Thus 
a-ethoxypropionic acid, OEt-CHMe-CO,H, instead of ethyl-lactic acid; 
3:4-diethoxybenzoic acid, (OEt),C,H,*CO,H, instead of diethylproto- 
catechuic acid ; and a-acetoxypropionic acid, OAc*-CH Me’CO,H, instead 
of acetyl-lactic acid. Terms such as diethylprotocatechuic acid should 
be understood to mean a compound formed by the displacement of 
hydrogen atoms in the hydrocarbon radicle of protocatechuic acid by 
ethyl, thus, C,HEt,(OH),*CO,H, and not C,H,(OEt),-CO,H, just as 
dibromoprotocatechuic acid is understood to be the name of a compound 
of the formula C;HBr,(OH),*CO,H. 

20. The term ether should be restricted to the oxides of hydro- 
carbon radicles and their derivatives, and the esters (so-called com- 
pound ethers or ethereal salts) should be represented by names similar 
to those given to metallic salts. 

21. When a substituent is one of the groups NH,, NHR, NR,, NH or 
NR, its name should end in ino ; for example, B-aminopropionic acid, 
NH,°CH,°CH,°CO,H, f-anilino-acrylic acid, NHPh-CH:CH:CO,H, 
a-iminopropionic acid, NH:CMe-CO,H. 

22. Compounds of the radicle SO,H should, whenever possible, be 
termed sulphonic acids, or failing this, sulpho-compounds ; for example, 
benzenesulphonic acid, sulphobenzoic acid. 

23. Basic substances should invariably be indicated by names 
ending in ine, as aniline instead of anilin, the termination in being 
restricted to certain neutral compounds, viz., glycerides, glucosides, 
bitter principles, and proteins, such as palmitin, amygdalin, albumin. 
The compounds of basic substances with hydrogen chloride, bromide 
or iodide should always receive names ending in ide and not ate, as 
morphine hydrochloride and not morphine hydrochlorate. 

24. The Collective Index, 4th decade (1903-1912) should be adopted 
as the standard of reference on questions of nomenclature not provided 
for in the preceding sections. 


Notation. 


25. In empirical formulae the elements are to be given in the 
order C, H, O, N, Cl, Br, I, F,8, P, and the remainder alphabetically. 
26. Equations should be omitted unless essential to the under- 
standing of the results; as a rule, they should not be written on a 
separate line, but should “run on” with the text. 
27. To economise space, it is desirable : 
(a) That dots should be used instead of dashes in connecting 
contiguous symbols or radicles, whenever this does 
not interfere with the clearness of the formula, 
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(b) That formulae should be shortened by the judicious 
employment of the symbols Me for CH,, Et for 
C,H,;, Pre for CH,*CH,°CH,, Pr® for CH(CH,),, Ph 
for C,H,, Py for C,H,N, Ac for CO-CH,, and Bz for 
CO-C,H,. 
(c) That formulae should be written in one line whenever 
this can be done without obscuring their meaning. 
28. In representing the constitution of benzene derivatives, the 
relative positions of the radicles in the symbol of benzene should be 
indicated by numerals, instead of by means of the hexagon formula. 
(a) The abbreviations o-, m-, and p-, should be used in place 
of 1: 2- or ortho-, 1 : 3- or meta-, and 1: 4- or para. 
(b) In numbering positions in the case of substitution deriva- 
tives of phenol, aniline, benzonitrile, benzoic acid, 
benzenesulphonic acid, benzaldehyde, and toluene, 
the characteristic radicle of each of these parent 
substances is to be regarded as in position 1 (compare 
Collective Index). 
(c) Names of substitution derivatives should be given in 
such a way that the position of the substituent is 
indicated by a numeral prefixed ; for example :— 


SO,H 
‘a Nr is 2 : 5-dibromobenzenesulphonic acid ; 
Br) 


Me 


NH, is 3-bromo-o-toluidine-5 sulphonic acid. 
SO,H Br 


29. In representing the constitution of derivatives of other “closed 
chain’ hydrocarbons, graphic formulae should not be employed, but 
the system of numbering positions indicated in Richter’s Lexikon der 
Kohlenstof-Verbindungen (3rd edition, 1910, pp. 14—26) should be 
used, of which the following schemes may be regarded as typical :— 


O 8 NH 
VAN VAN VAN 
\ ‘ ¥ "| ° 1 
8 4 3 4 3 
Furan. Thiophen. Pyrrole, 
O Ss NH 
a PN pe 
5 2 5 2 5 2 
rr s|N 4 3N 4 3 


Oxazole. Thiazole. Pyrazole. 


Purine. * 


ie 
e N 
LAN LOAN Z\/\n 
e 7 | 2 i | 2 7 2) 
or er ae 
WAY WAY VAY 
: Naphthalene. Quinoline. isoQuinoline. 
t fr W 
AAS, A—?S 
| | | 
, sae oe hey ed 
; oe ww 
Anthracene. Phenanthrene. 
wy Zs ZA\$_f.W/\ 
2 6 6 3 ae 2 7 
Dipheny] 88-Dinaphthyl. 
Manuscript. 


30. In view of the difficulty of dealing with MSS. of widely varying 
sizes, abstracts cannot be accepted unless written on quarto paper 
(10 x 8 in.). 

31. Not more than one abstract must appear on a sheet. 

32. When an abstract exceeds a sheet in length, the sheets must be 
fastened together by means of gum at the top left-hand corner. 

33. The name of the abstractor must be written diagonally at the 
top left-hand corner of the first sheet of the abstract. 


Proofs. 


34. Abstractors are expected to read and correct proofs carefully, 
and to check all formulae and figures against MSS. 

35. All proofs, however small, must be returned to the Sub-Editor 
not later than 24 hours after receipt from the printers. 


*.* The Editor’s decision, in all matters connected with the 
Abstracts, must be considered final. 


* This numbering, proposed originally by E. Fischer, is adopted in the text of the 
Lexikon. 


